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(54) OPTICAL INFORMATION MEDIUM AND METHOD OF MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize satisfactory reproducing characteristics in all information 
holding layers, in a multi-layered information medium having the plural information holding layers, 
and to obtain satisfactory mechanical accuracy in the multi- layered information medium. 
SOLUTION: The optical information medium has at least two layers of annular information holding 
layers which hold recording information and/or servo-information on a disk-shaped substrate 
having a center hole or between a pair of disk-shaped substrates. In the information holding layers, 
the information holding layer exists which performs recording or reproduction by means of 
recording light or reproducing light transmitted through other information layers. And, the optical 
information medium has at least two annular resin layers having an annular projecting part in an 
inner peripheral edge and the resin layer are laminated in a step shape so as not to cover the 
annular projecting part of other resin layers. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Between the disk-like bases of a couple on the disk-like base which has a feed hole the 
information maintenance layer holding recording information and/or servo information in a circle — at 
least — two-layer — ****-- The information maintenance layer in which record or playback is 
performed by the record light or playback light which penetrated other information maintenance layers 
exists. The optical information media by which the laminating is carried out stair-like so that it may 
have the two-layer resin [ at least ] layer which is in a circle and has annular heights on the inner 
circumference edge and each [ these ] resin layer may not cover said annular heights of other resin 
layers. 

[Claim 2] The optical information media of claim 1 whose thickness of the resin layer which exists 
between the information record layers holding recording information is 5 micrometers or more less than 
30 micrometers. 

[Claim 3] The optical information media of claims 1 or 2 by which confocal detection optical system is 
used for playback of an information maintenance layer. 

[Claim 4] One optical information media of claims 1-3 from which the information maintenance layer is 
separated into the data layer holding recording information, and the servo layer holding servo 
information. 

[Claim 5] Are the approach of manufacturing one optical information media of claims 1-4, and said base 
is laid on a rotary table. By considering as the condition that a lock out means to have the disk section 
closed said feed hole, and rotating said base with said lock out means, after supplying the coating liquid 
containing resin on said disk section The manufacture approach of the optical information media which 
has the process which spreads said coating liquid on said base, and forms a resin layer, the process 
which forms annular heights in a periphery while making said resin layer annular by estranging said disk 
section from said base, and the process which hardens said resin layer in this order. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention ~ information maintenance layers, such as a record layer, — at 
least - two-layer --****** — it is related with a multilayer information media and the method of 
manufacturing this medium. 
[0002] 

[Description of the Prior Art] In recent years, the demand of the densification to an optical disk and 
large-capacity-izing is remarkable. Although DVD (Digital Versatile Disk) with current and the storage 
capacity of about 4.7GB of one side which corresponds by about 7 times the compact disk is released, 
development of the technique which can record more information is performed briskly. 
[0003] As a technique which raises the storage capacity of an optical disk, short- wavelength-izing of 
record playback light, a raise in NA (numerical aperture) of the objective lens in record playback light 
exposure optical system, multilayering of a record layer, multiple- value record, etc. are mentioned. 
Compared with short-wavelength-izing or a raise in NA, fast hrigh-capacity-izing is [ among these ] 
possible for the three-dimensional record by multilayering of a record layer at low cost. The three- 
dimensional-record medium is indicated by JP,9- 198709, A. Moreover, the medium which carried out 
the laminating of a rewritable information storage layer and the information storage layer only for 
playbacks to JP,8-255374,A is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] In a multilayer record medium, a transparence resin layer 
with high transparency is usually prepared to record / playback light between adjacent record layers, a 
transparence resin layer is penetrated, a record layer is reached, it reflects on a record layer front face, 
and record / playback light returns to an optical pickup. Therefore, thickness, ****, and homogeneity 
severe about an optical property are required of a transparence resin layer. When a medium is a disk- 
like, as for a transparence resin layer, forming with a spin coat method is common. A comparatively 
homogeneous transparence resin layer can be formed in a spin coat method. However, the transparence 
resin layer formed with the spin coat method will become thick in the disk periphery section compared 
with the disk inner circumference section. That is, a thickness distribution will arise in the direction of 
the diameter of a disk. In order for the number of transparence resin layers to also increase as the 
number of laminatings of a record layer increases, the thickness distribution of a transparence resin layer 
will be accumulated. Consequently, even if record / playback light carried out incidence at right angles 
to a medium front face in the disk periphery section, record / playback light reflected on the record layer 
front face will not become vertical to a medium front face, consequently its return quantity of light to an 
optical pickup will decrease. Therefore, a playback output will be changed in the inner circumference 
section and the periphery section. 

[0005] Moreover, if the periphery section of the transparence resin layer pinched among both bases 
becomes thick when considering as the lamination mold optical disk whose record layer was pinched 
between two bases, it will be easy to produce curvature and distortion in an optical disk, and it will 
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become difficult to make machine precision high. 

[0006] By the way, when reproducing the multilayer record medium which multilayered the record 
layer, the reflected light from record layers other than record layers other than for playback, i.e., the 
record layer in which playback light is focusing, will also return to the optical pickup which irradiates 
playback light. Therefore, signal interference arises among two or more record layers, and this serves as 
a cross talk. Consequently, a noise will mix in a regenerative signal. The effect of the reflected light 
which returns from record layers other than for playback becomes small in inverse proportion to the 
square of the distance between record layers. Therefore, in order to suppress mixing of a noise, it is so 
desirable that the distance between record layers is large. For example, when using the optical pickup of 
the usual structure where it is used for playback of the conventional optical disks, such as DVD, in order 
to acquire a practical signal quality, it is desirable to set preferably at least 30 micrometers of distance 
between record layers to 70 micrometers or more. In the example of above-mentioned JP,9- 198709, A, 
the transparence resin layer with a thickness of 100 micrometers is actually prepared between record 
layers. Moreover, in above-mentioned JP,8-255374,A, the distance between adjacent two-layer 
information storage layers is set as 30 micrometers or more. 

[0007] However, when distance between record layers is enlarged with 30 micrometers or more, in order 
to prevent a disk becoming thick too much, the number of laminatings of a record layer will be 
restricted, therefore the storage capacity of an entire disk will also be restricted. Moreover, it is difficult 
to form a thick transparence resin layer 30 micrometers or more in uniform thickness. Moreover, since 
internal stress becomes large, curvature tends to produce a thick resin layer to a medium. Therefore, 
there is a problem that machine precision reservation of an optical disk is difficult. 
[0008] On the other hand, in order to make small the cross talk in the record layer in a multilayer record 
medium, using JP,10-222856,A and the optical pickup equipped with the confocal detection optical 
system which applied the principle of a confocal microscope to playback of each record layer as 
indicated by SOM f 94 technicaldigest (1994)19 is proposed. In an optical pickup equipped with confocal 
detection optical system, a pinhole is arranged in optical system and it reproduces by the light passing 
through this pinhole. Therefore, since the flattery range of a focus servo becomes narrow when using an 
optical pickup equipped with confocal detection optical system, it is required that the homogeneity of 
the thickness of a transparence resin layer should be more high. 

[0009] In addition, there are also the following problems in a multilayer record medium. By the medium 
which has the record layer of a monolayer, a groove is imprinted by the record layer by forming the 
groove (guide rail) in the resin matrix in which a record layer is formed. However, when carrying out the 
laminating of the record layer more than two-layer through a comparatively thick transparence resin 
layer, it is difficult to imprint the groove prepared in the base in all record layers. That is, the groove 
depth is at most about lOOnm from an optical demand, and, on the other hand, it is because the distance 
between layers is remarkably thick compared with this, therefore — for example, it is indicated by said 
JP,9- 198709, A — as — a photopolymer (2P) ~ a groove must be formed in a transparence resin layer 
using law etc. Therefore, a manufacturing cost will rise remarkably. 

[0010] This invention aims at offering such a multilayer information media by low cost for the purpose 
of obtaining good machine precision in a multilayer information media for the purpose of realizing good 
reproducing characteristics in all information maintenance layers in the multilayer information media 
which has two or more information maintenance layers. 
[0011] 

[Means for Solving the Problem] Such an object is attained by this invention of following the (1) - (5). 
(1) Between the disk-like bases of a couple on the disk-like base which has a feed hole the information 
maintenance layer holding recording information and/or servo information in a circle — at least — two- 
layer --****-- The information maintenance layer in which record or playback is performed by the 
record light or playback light which penetrated other information maintenance layers exists. The optical 
information media by which the laminating is carried out stair-like so that it may have the two-layer 
resin [ at least ] layer which is in a circle and has annular heights on the inner circumference edge and 
each [ these ] resin layer may not cover said annular heights of other resin layers. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/28/2004 




Page 3 of 19 



(2) The optical information media of the above (1) whose thickness of the resin layer which exists 
between the information record layers holding recording information is 5 micrometers or more less than 
30 micrometers. 

(3) The above (1) or (2) optical information medias by which confocal detection optical system is used 
for playback of an information maintenance layer. 

(4) One optical information media of above-mentioned (1) - (3) from which the information 
maintenance layer is separated into the data layer holding recording information, and the servo layer 
holding servo information. 

(5) The above (1) Are the approach of manufacturing one optical information media of - (4), and said 
base is laid on a rotary table. By considering as the condition that a lock out means to have the disk 
section closed said feed hole, and rotating said base with said lock out means, after supplying the 
coating liquid containing resin on said disk section The manufacture approach of the optical information 
media which has the process which spreads said coating liquid on said base, and forms a resin layer, the 
process which forms annular heights in a periphery while making said resin layer annular by estranging 
said disk section from said base, and the process which hardens said resin layer in this order. 

[0012] 

[Embodiment of the Invention] The optical information media to which this invention is applied has the 
structure where the two-layer laminating of the information maintenance layer was carried out at least. A 
data layer and a servo layer are included by the information maintenance layer in this description. A data 
layer is a layer in which the record mark holding recording information, a pit, etc. exist, and a servo 
layer is a layer in which the tracking servo pattern which consists of irregularity of a groove, a pit, etc. 
exists. However, when not preparing a servo layer independently to a data layer, a tracking servo pattern 
is formed in a data layer. 

[0013] On these descriptions, the light for reading data light, a call, and a servo layer for the light for 
recording on the light and the data layer for reading a data layer is called servo light. Moreover, in this 
description, record / playback light is a concept which includes data light and servo light. 
[0014] The multilayer information media in this description is a medium by which the information 
maintenance layer in which record or playback is performed by record / playback light which has two or 
more information maintenance layers, and penetrated other information maintenance layers exists. 
[0015] An optical recording medium and the mold medium only for playbacks are included by the 
optical information media of this invention. A record layer is contained in a data layer in an optical 
recording medium. By the mold medium only for playbacks, the pit or record mark which holds data in 
a data layer is formed beforehand. 

[0016] The example of a configuration of the multilayer medium of this invention is shown in drawing 1 
as a sectional view. The laminating of two-layer data layer DL-1 and DL-2 is carried out on the base 2 
with which the groove for tracking was prepared, the filter layer floor line exists between both data 
layers, and, as for the medium shown in drawing 1 , a clear layer tangent line exists on data layer DL-2. 
A clear layer tangent line functions as a protective layer. In this medium, playback of data layer DL-1 
and DL-2 carries out incidence of two sorts of playback light in which wavelength is different from each 
other from a drawing Nakashita side, and is performed by detecting that reflected light by the optical 
pickup. Moreover, when this medium is an optical recording medium, it usually irradiates from an 
optical pickup with same record light and playback light, and let record light and playback light be the 
same wavelength. 

[001 7] The filter layer floor line in the medium of this invention shown in drawing 1 has a rate of the 
data absorption of light higher than the rate of the data absorption of light for reading upper data layer 
DL-2 for reading lower data layer DL-1 . Therefore, in case data layer DL-1 is read, as a result of the 
playback luminous intensity which reaches data layer DL-2 becoming low, the effect of the reflected 
light from data layer DL-2 can be suppressed. On the other hand, since there is little data absorption of 
light by the filter layer floor line in case data layer DL-2 are reproduced, trouble is not produced in 
playback. Therefore, even if it makes small distance between data layer DL-1 and data layer DL-2, there 
are few cross talks produced between data layers. On the other hand, in case it will read by making data 
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layer DL-1 by the side of drawing Nakashita focus if a clear layer is not made thick enough when a clear 
layer with high transparency is changed and prepared in the filter layer floor line to record / playback 
light, an optical pickup also gathers the upper reflected light from data layer DL-2, and this serves as a 
playback noise. 

[0018] In addition, since the effect of a cross talk will become small if recording density is low although 
influenced of the lower reflected light from data layer DL-1 in case upper data layer DL-2 are 
reproduced, it is desirable to set up the recording density of DL-2 with the configuration shown in 
drawing 1 lower than DL-1 . In that case, the data light wave length who uses for record and playback of 
DL-2 is usually made longer than the data light wave length who uses for record and playback of DL-1 . 
[0019] Other examples of a configuration of the medium of this invention are shown in drawing 2 . The 
medium shown in drawing 2 forms the one-layer data layer DL on a base 2, and carries out the 
laminating of the servo base 20 through the filter layer floor line on this data layer DL. The tracking 
servo pattern which consists of a groove and/or a pit is prepared in the servo base 20. The reflecting 
layer is formed in record / playback light incidence side front face of this servo base 20, and this 
functions as a servo layer SL. 

[0020] In case the medium shown in drawin g 2 is reproduced, the data light which reads the data layer 
DL is the servo light of different wavelength, and the servo layer SL is read. The above-mentioned rate 
of the data absorption of light of the filter layer floor line in this medium is higher than the above- 
mentioned rate of the servo absorption of light. Therefore, on the occasion of read-out of the data layer 
DL, it is hard to mix the playback noise resulting from the echo of the data light from the servo layer SL. 

[0021] Since read-out of servo information, such as tracking servo information, cannot be easily 
influenced of a noise compared with read-out of a data layer, while it can read the data layer of high 
recording density in a low noise in the configuration shown in drawing 2 , the servo of high degree of 
accuracy is possible for it. Moreover, in drawing 2 , since the servo layer SL is formed independently, 
the data layer DL can be used as a smooth layer. Therefore, the reflection factor of the data layer DL 
becomes high. Moreover, interference by the level difference of a tracking servo pattern does not occur. 
Moreover, the noise under the effect of meandering of irregular configurations, for example, a groove, 
such as collapse of a tracking servo pattern, etc. does not occur. In addition, with the configuration 
shown in drawing 2 , wavelength of data light is usually made shorter than the wavelength of servo 
light. 

[0022] Here, the example of a configuration of an optical pickup applicable to record and playback of 
this invention of a multilayer information media is shown in drawing 4 with the medium of the structure 
shown in drawing 2 . 

[0023] In this optical pickup, outgoing radiation of the data light is carried out from laser diode LD 1 . 
After data light penetrates a lens LI, is made into parallel light and penetrates polarization beam splitter 
PBS1 further, it penetrates the dichroic mirror DCM which has permeability to the quarter- wave length 
plate QWP1 and data light, it carries out incidence to an objective lens L4, and it is condensed by the 
data layer DL of a multilayer information media. After the data light reflected in the data layer DL 
follows the path of reverse with the time of the incidence to a medium, it reflects by polarization beam 
splitter PBS1, and is condensed by the photodetector PD 1 with a lens L5, and detection of the focus 
servo to the data layer DL or this, and a regenerative signal is performed. 

[0024] The data light which reflects in the servo layer SL and returns to an optical pickup will go and 
come back to the filter layer floor line, and by the medium shown in drawing 4 , since the filter layer 
floor line exists between the data layer DL and the servo layer SL, it will decrease it remarkably. 
Therefore, in case the data layer DL is reproduced, noise generating which originates in an echo from a 
servo layer can be controlled remarkably. 

[0025] On the other hand, outgoing radiation of the servo light is carried out from a laser diode LD 2, 
after it reflects by polarization beam splitter PBS2 and it penetrates lens L6 and the quarter-wave length 
plate QWP2, it is reflected by the dichroic mirror DCM and incidence of it is carried out to an objective 
lens L4. The servo light which carried out outgoing radiation from the objective lens L4 is condensed by 
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the servo layer SL. With the time of incidence, after following the path of reverse, polarization beam 
splitter PBS2 is penetrated, it is condensed by the photodetector PD 2, and, as for the servo light 
reflected in the servo layer SL, a tracking servo and the focus servo to a servo layer are performed. 
[0026] It is advantageous when reproducing using an optical pickup equipped with the dichroic mirror 
DCM which has the spectral characteristic which data light penetrates separating a data layer and a servo 
layer by reflecting, the optical pickup, i.e., the servo light, of such a configuration, and irradiating data 
light and servo light simultaneously. That is, it can prevent being able to prevent the reflected light of 
servo light carrying out incidence to the photodetector PD 1 for data photodetection, and the reflected 
light of data light carrying out incidence to the photodetector PD 2 for servo photodetection. 
[0027] However, a dichroic mirror DCM will not be able to penetrate data light thoroughly, but will 
reflect a part. Therefore, if a clear layer exists instead of the filter layer floor line to illustrate, a part of 
data light reflected in the servo layer SL will reach the photodetector PD 2 for servoes, and it will have 
an adverse effect on a tracking servo. Especially, when data luminous intensity is high (for example, 
when irradiating the data light for record), the above-mentioned adverse effect becomes large. On the 
other hand, if the filter layer floor line is provided between the data layer DL and the servo layer SL so 
that it may illustrate, since data light is remarkably decreased by going and coming back to the filter 
layer floor line, it can control remarkably the adverse effect which data light has on a tracking servo. 
[0028] Other examples of a configuration of the multilayer medium of this invention are shown in 
drawin g 3 . As for the medium shown in drawing 3 , data layer DL-l-DL-4 of four layers exist on a base 
2, respectively between the clear layers which clear layer tangent line- 1 -tangent line-5 of five layers 
exist and adjoin. On clear layer tangent line-5, the filter layer floor line, the servo layer SL, and the 
servo base 20 exist in this order. The tracking servo pattern which becomes the servo base 20 from a 
groove and/or a pit is prepared, and this pattern is imprinted by the servo layer SL. 
[0029] The medium shown in drawing 3 is the same configuration as the medium which there are many 
data layers and also is shown in draw ing 2 . Since it is difficult to form a tracking servo pattern in high 
degree of accuracy by low cost at each of a data layer as the number of data layers is three especially or 
more two or more, the structure of preparing a data layer and a servo layer independently is effective. 
[0030] In addition, in drawin g 3 , although the filter layer floor line is formed between data layer DL-4 
and the servo layer SL, the filter layer is not prepared between adjacent data layers. Therefore, a cross 
talk will become large if distance between data layers is shortened. In order to make a cross talk small in 
this configuration, it is desirable to use an optical pickup equipped with the confocal detection optical 
system which applied the principle of a confocal microscope to playback of each data layer. Since an 
optical pickup equipped with confocal detection optical system has the very high resolution of the 
thickness direction of a medium, the cross talk between data layers can be reduced remarkably. The 
confocal detection optical system which can be used for playback of a multilayer information media is 
indicated by JP, 10-222856, A and SOM'94 technicaldigest (1994)19, for example. 
[0031] The example of a configuration of the optical pickup which can equip drawing 5 with confocal 
detection optical system, and can be applied to record and playback of a multilayer information media is 
shown with a medium. The medium to illustrate is the structure where the laminating of data layer DL-1 , 
a clear layer tangent line, data layer DL-2, the filter layer floor line, the servo layer SL, and the servo 
base 20 was carried out in this order on the base 2. 

[0032] This optical pickup is the same configuration as the optical pickup which the lens L2, the pinhole 
plate PHP, and the lens L3 were incorporated in the optical path of data light between polarization beam 
splitter PBS1 and the quarter- wave length plate QWP1, and also is shown in drawing 4 . 
[0033] In this optical pickup, the data light which penetrated polarization beam splitter PBS1 is 
condensed with a lens L2. The pinhole plate PHP which has a pinhole is arranged in the condensing 
location, and after data light which escaped from this pinhole is made into parallel light with a lens L3, it 
is condensed by data layer DL-1 of the multilayer information-media bottom through the same path as 
the optical pickup shown in drawing 4 . The data light reflected by data layer DL-1 follows the path of 
reverse with the time of the incidence to a medium. Data light penetrates data layer DL-1 for playback, 
and reaches data layer DL-2, and the reflected light also returns to an optical pickup. However, since this 
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data light serves as out of focus to data layer DL-2, the reflected light from data layer DL-2 is not 
condensed by the pinhole location of the pinhole plate PHP, but since it spreads, most will be 
intercepted with the pinhole plate PHP in a pinhole location. Therefore, the cross talk between data 
layers can be controlled by using an optical pickup equipped with confocal detection optical system. 
[0034] Next, the configuration of each part of the optical recording medium of this invention is 
explained to a detail. 

[0035] The filter layer shown in filter layer drawin g 1 - drawing 3 is a high layer more relatively [ one 
absorption coefficient of two sorts of record / playback light (two sorts of data light or data light, and 
servo light) ] than the absorption coefficient of another side. Specifically, one rate of record / playback 
absorption of light is 90% or more more preferably 80% or more. If this absorption coefficient is too 
low, the effectiveness of this invention will serve as imperfection. On the other hand, the rate of record / 
playback absorption of light of another side is 10% or less more preferably 20% or less. If this 
absorption coefficient is too high, playback of the information maintenance layer by record / playback 
light which carries out incidence through a filter layer will become difficult, and it will become difficult 
[ record ] in the case of a record medium. 

[0036] Especially the component of a filter layer has [ that what is necessary is not to be limited but just 
to choose suitably the ingredient in which a desired spectral extinction property is shown ] the various 
coloring matter which consists of an organic material or an inorganic material, especially desirable 
organic coloring matter, and what contains resin in addition to coloring matter is still more desirable. As 
resin, what was hardened with activity energy lines, such as ultraviolet rays, is desirable. It is not 
coloring matter independent and formation of a filter layer becomes easy by mixing resin. For example, 
if ultraviolet rays are irradiated after carrying out the spin coat of the mixture of an ultraviolet curing 
setup-of-tooling product and coloring matter, it is possible to form a homogeneous and comparatively 
thick filter layer for a short time. 

[0037] Especially the coloring matter used for a filter layer is not limited, but should just use various 
organic coloring matter, such as a cyanine system, a phthalocyanine system, and an azo system, that 
what is necessary is just what satisfies the spectral extinction property required of a filter layer. 
Moreover, in consideration of compatibility with resin, denaturation for preparing a substituent etc. in a 
side chain to coloring matter may be performed if needed. Moreover, in order to make control of a 
spectral extinction property easy, the laminating of the pigment layer more than two-layer [ in which a 
spectral extinction property is different from each other ] is carried out, and it is good also as a filter 
layer. 

[0038] Although what is necessary is just to determine suitably according to the class of resin so that 
especially a coloring matter content may not be limited but the spectral extinction property demanded 
may be satisfied when a filter layer contains coloring matter and resin, it is usually desirable that it is 
one to 10 mass %. If there are too few coloring matter contents, it will be necessary to thicken a filter 
layer and is not desirable. On the other hand, pot life will become short if there are too many coloring 
matter contents. 

[0039] When the wavelength for absorption is comparatively short (for example, when it is going to 
acquire a steep absorption property in a wavelength region 450nm or less), a filter layer can also consist 
of ultraviolet curing mold resin layers which do not contain coloring matter. An ultraviolet curing mold 
resin layer is formed by carrying out ultraviolet curing of the paint film of the constituent containing an 
ultraviolet curing setup-of-tooling product and a photopolymerization initiator. A photopolymerization 
initiator shows big absorption near the wavelength of the light used for hardening. And the absorption 
near [ the ] wavelength also with the big paint film after hardening is shown. In case a 
photopolymerization initiator is hardening, it does not decompose thoroughly, but this is considered 
because it remains after the part has remained thru/or denaturalized. Therefore, it can be used as a filter 
layer which shows big absorption selectively in a short wavelength region. 

[0040] What is necessary is not to limit especially the photopolymerization initiator used for a filter 
layer, for example, just to choose it from the usual photopolymerization initiators, such as benzoates, a 
benzophenone derivative, a benzoin derivative, a thioxan ton derivative, an acetophenone derivative, a 
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propiophenone derivative, and benzyl, suitably according to the wavelength for absorption. 
[0041] Although the thickness of a filter layer should just determine suitably that it will satisfy the 
spectral extinction property demanded, it is desirable to set up within the limits of 1-30 micrometers in 
the filter layer which contains resin and uses coloring matter or a photopolymerization initiator as a 
charge of an absorber. If a filter layer is too thin, it will become difficult to acquire sufficient absorption 
property. On the other hand, if a filter layer is too thick, since a medium will become thick, the number 
of laminatings of a data layer is restricted and it is not desirable. 

[0042] Moreover, when the wavelength for absorption is comparatively as short as 450nm or less, the 
metal layer containing at least one sort of a metal (semimetal is included) element can also be used as a 
filter layer. That to which an absorption coefficient becomes high rapidly in a short wavelength region 
like Au exists in a metal. Therefore, what is necessary is just to choose the thickness of a metal kind and 
a filter layer so that sufficient absorption coefficient can be secured in the wavelength region for 
absorption and sufficient permeability can be secured in the wavelength region for transparency. As a 
metal preferably used for a filter layer, Au, Pt, Cu, etc. are mentioned, for example. In addition, in order 
to make control of a spectral extinction property easy, the laminating of two or more sorts of metal 
layers in which a spectral extinction property is different from each other is carried out, and it is good 
also as a filter layer. 

[0043] Although the thickness of the metal layer used as a filter layer changes also with metal kinds to 
be used, it is 20-100nm more preferably 10-200nm. If a metal layer is too thin, sufficient absorption 
coefficient will not be acquired in the wavelength region for absorption, and if a metal layer is too thick, 
sufficient permeability will not be obtained in the wavelength region for transparency. 
[0044] Moreover, in addition to this, an interference filter can also be used as a filter layer. What 
sandwiched the dielectric film as an interference filter between the dielectric multilayer and the two- 
layer metal thin film which consists of Ag etc. is mentioned. 

[0045] In addition, although the filter layer is prepared only in one between the information maintenance 
layers which between a data layer and servo layers adjoins in drawing 3 , you may prepare among other 
information maintenance layers if needed. That is, three or more sorts of light from which a filter layer is 
prepared two or more, and wavelength differs as record or a playback light may be used. For example, 
data layer DL-1, DL-2, and DL-3 are prepared in this order from an optical incidence side. Filter layer 
floor line-1 is prepared between DL-1 and DL-2, and filter layer floor line-2 are prepared between DL-2 
and DL-3, respectively. DL-1 on the wavelength of 400nm When reproducing DL-2 on the wavelength 
of 600nm and reproducing DL-3 on the wavelength of 800nm, respectively, filter layer floor line-1 has a 
high absorption coefficient near the wavelength of 400nm, and its an absorption coefficient should be 
just low near the wavelength of 600nm, and near the wavelength of 800nm. On the other hand, although 
especially the absorption coefficient in near the wavelength of 400nm is not limited, filter layer floor 
line-2 have a high absorption coefficient near the wavelength of 600nm, and its an absorption coefficient 
should be just low near the wavelength of 800nm. 

[0046] Namely, by the medium of for example, a filter layer applied to the system using record / 
playback light in which a number is n and wavelength is different from each other n+1 Each filter layer 
has the relatively high rate of record / playback absorption of light used for the filter layer by the nearest 
information maintenance layer at an optical incidence side, and its rate of record / playback absorption 
of light used for the information maintenance layer which exists in the optical outgoing radiation side of 
the filter layer should be relatively low just. In addition, in this explanation, a high absorption coefficient 
is desirable, it is 90% or more more preferably, and a low absorption coefficient is 10% or less more 
preferably 20% or less relatively 80% or more. 

[0047] When preparing two or more filter layers, it is necessary to use an optical absorption ingredient 
of the same kind for no filter layers. For example, you may use combining a metal layer, or an 
interference filter and a coloring matter content filter layer. 

[0048] In addition, in drawing 3 , the reflecting layer (servo layer SL) prepared in servo base 20 front 
face can also be used as a filter layer instead of preparing a filter layer between a data layer and a servo 
layer. Moreover, although a pit may be formed in a clear layer or a filter layer, a translucent reflecting 
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layer may be formed in that pit forming face by a spatter etc. and this reflecting layer may be used as a 
data layer when applying this invention to the mold medium only for playbacks, the reflecting layer 
constituted from a metal, semimetal, etc. in this case can be used also as a filter layer. Each filter layer 
which serves as an information maintenance layer in these cases has the relatively high reflection factor 
of record / playback light used for the filter layer, and its reflection factor of record / playback light used 
for the filter layer by the nearest information maintenance layer at an optical incidence side should be 
relatively low just. Moreover, when an information maintenance layer exists in the optical outgoing 
radiation side of the filter layer further, the permeability of record / playback light used for those 
information maintenance layers should be relatively high just. 

[0049] wavelength difference - although especially the concrete wavelength of two or more record / 
playback light of each is not limited, 50-700nm of differences of the wavelength of each record / 
playback light is 100-400nm more preferably. Since a steep spectral extinction property is needed for a 
filter layer when this wavelength difference is too small, selection of a filter lamination ingredient 
becomes difficult. On the other hand, if this wavelength difference is too large, it will stop being able to 
make recording density as the whole medium high, and sufficient servo precision will no longer be 
acquired. 

[0050] 300-1 OOOnm of wavelength regions where two or more record / playback light exists is 400- 
800nm more preferably. It becomes difficult [ acquisition is difficult, and ], if the laser light of long 
wave length is used on the other hand to reproduce [ of the information which recorded and recorded / 
high density / high density ] the semiconductor laser which oscillates the laser light of wavelength 
shorter than this. 

[0051] As for the clear layer in clear layer drawin g 3 , it is desirable to constitute from an ingredient 
with high permeability to record / playback light. Although especially the component of a clear layer is 
not limited, since a clear layer needs to be comparatively thick, it is desirable to use resin. Although 
especially the formation approach of a clear layer is not limited, since a homogeneous clear layer can be 
formed in a short time, it is desirable to constitute from activity energy-line hardening mold resin, such 
as resin, especially ultraviolet curing mold resin. 

[0052] As the clear layer which consisted of ultraviolet curing mold resin was described in explanation 
of a filter layer, the effect of a photopolymerization initiator will show comparatively steep absorption in 
a short wavelength region. Therefore, in order to secure transparency to record / playback light of a short 
wavelength region, it is necessary to choose the class of photopolymerization initiator suitably according 
to the wavelength of record / playback light to be used. 

[0053] In addition, when a clear layer exists in contact with a base 2, in order to suppress the echo by 
both interface, in the wavelength of record / playback light, it is desirable that the difference of the 
refractive index of a clear layer and the refractive index of a base is 0. 1 or less. 
[0054] What is necessary is not to limit especially the thickness of a clear layer, but just to set it up so 
that the cross talk between data layers may be settled in tolerance. When using the usual optical pickup, 
as for the thickness of a clear layer, specifically, it is desirable that it is 30 micrometers or more. 
However, if a clear layer is too thick, since a thickness distribution will tend to become large, internal 
stress will tend to become large and the overall thickness of a medium will become large, as for the 
thickness of a clear layer, it is desirable that it is 100 micrometers or less. 

[0055] What is necessary is on the other hand, just to set up the thickness of a clear layer according to 
the resolving power of the depth direction, so that the cross talk between data layers may be settled in 
tolerance when using confocal detection optical system. Although it changes also with configurations of 
the wavelength of data light, and confocal detection optical system, when setting wavelength of data 
light to about 300-1 OOOnm for example, as for the thickness of a clear layer, specifically, it is desirable 
that it is 5 micrometers or more. In using confocal detection optical system, thickness of a clear layer 
can be set to less than 30 micrometers, and it is satisfactory also as 20 micrometers or less. 
[0056] When a medium is a disk-like, as for the clear layer which consists of resin, forming with a spin 
coat method is desirable. A comparatively homogeneous clear layer can be formed in a spin coat 
method. In a spin coat method, resin is supplied to the front face of the base fixed to the rotary table, a 
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base is rotated, and resin is spread according to a centrifugal force. Since the feed hole used for a base in 
case a driving gear is loaded is formed, resin cannot be supplied to a center of rotation (center of a base), 
but will be annularly supplied to the equal distance from the bottom of its heart during a revolution. 
However, compared with the disk inner circumference section, the disk periphery section will become 
thick, so that a resin supply location separates from the bottom of its heart during a revolution. That is, 
the thickness unevenness in the direction of a path of a clear layer becomes large. In a multilayer 
information media, in order for the number of clear layers to also increase as the number of laminatings 
of a data layer increases, the thickness distribution of a clear layer will be accumulated. Consequently, 
even if data light carried out incidence at right angles to a base 2 in the disk periphery section, the data 
light reflected on the data layer front face willraot become vertical to a base 2, consequently its return 
quantity of light to an optical pickup will decrease. Therefore, a playback output will be changed in the 
inner circumference section and the periphery section. 

[0057] In an optical pickup equipped with confocal detection optical system, a pinhole is arranged in 
optical system and it reproduces by the light passing through this pinhole. Therefore, since the flattery 
range of a focus servo becomes narrow when using an optical pickup equipped with confocal detection 
optical system, it is required that the homogeneity of the thickness of a clear layer should be more high. 
[0058] between the recording information maintenance fields (recording track existence region) of the 
two-layer data layer which adjoins each other from such a situation, or between the recording 
information maintenance field of a data layer, and the servo information maintenance fields of a servo 
layer — setting — a clear layer — maximum thickness — ** ~ the difference with minimum thickness is 3 
micrometers or less preferably, and is 2 micrometers or less more preferably. Playback output 
fluctuation can be controlled by making the thickness distribution of a clear layer small in this way. 
Although the difference of the maximum thickness of a clear layer and minimum thickness is so 
desirable that it is small, when using a spin coat method, it is difficult to make the above-mentioned 
difference into zero. Moreover, if it is in limited within the limits which the above-mentioned difference 
described above, the effect which it has on playback output fluctuation is small. Therefore, it is not 
necessary to set the above-mentioned difference to less than 1 micrometer. It is common for the 
recording information maintenance field to be annular and to set the width of face to about 20-50mm by 
the disk-like medium. 

[0059] In addition, although the filter layer containing resin layers other than a clear layer, for example, 
resin, and this and coloring matter, the protective layer by which have been prepared in the medium 
front face, a glue line, etc. may be formed with a spin coat, also in these resin layers, it is desired for a 
thickness distribution to be small like a clear layer. 

[0060] In order to hold down the thickness distribution of resin layers, such as a clear layer and a filter 
layer, to above-mentioned within the limits, it is desirable to perform a spin coat by the following 
approach using the following equipment. 

[0061] The case where clear layer tangent line-1 of the medium shown in drawing 3 is formed hereafter 
is mentioned as an example, and is explained. By this approach, first, as shown in drawin g 6 and 
drawing 7 , the base 2 which has a feed hole 101 is laid on a rotary table 200. In addition, in case clear 
layers other than tangent line-1 are formed, the information maintenance layer, or this and a resin layer 
are prepared in base 2 front face. A feed hole 101 inserts in the annular projection 201 of a rotary table 
200, is crowded, and a base 2 is fixed. In addition, although these drawings are sectional views, only the 
end face which appears in a cross section is displayed, and the graphic display of the depth direction is 
omitted. Also in the sectional view after this, it is the same. 

[0062] Subsequently, the lock out means 300 closes a feed hole 101. This lock out means 300 has the 
disk section 301 for taking up a feed hole 101, the support shaft 302 unified in that center, and the 
heights 303 united with the side which counters a feed hole 101 by the disk section 301. While the lock 
out means 300 is fixed to a rotary table 200 by fitting into the inner circumference section of projection 
201 in heights 303, positioning with a base 2 and the lock out means 300 can be performed. However, 
especially the fixed approach to the rotary table 200 of a base 2 and the lock out means 300 is in the 
condition into which it was not limited, for example, the base 2 and the lock out means 300 fitted, and 
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may carry out fitting of the lock out means 300 to a rotary table 200. 

[0063] Next, as shown in drawing 8 , coating liquid 500 is supplied to the peripheral face of discharge 
and the support shaft 302 from the nozzle 400 which is a regurgitation means about the coating liquid 
500 which consists of resin or a resin solution, this time — a rotary table 200 — comparatively a low 
speed ~ it is made to rotate by 20 - lOOrpm preferably, and is made for coating liquid to spread 
uniformly on the disk section 301 

[0064] Subsequently, as shown in drawing 9 , coating liquid 500 is spread by rotating a rotary table 200 
comparatively at high speed. Thereby, clear layer tangent line-1 is formed on a base 2. 
[0065] Especially the spreading conditions of coating liquid are not limited. When conditions other than 
the viscosity of coating liquid are made the same in a spin coat method, theoretically, it is known that 
the thickness of a paint film is proportional to the square root of the viscosity of coating liquid. On the 
other hand, a paint film becomes thin, so that turnover time is so long that a rotational frequency is 
large. Therefore, what is necessary is just to determine suitably the rotational frequency and turnover 
time at the time of a spin coat according to the thickness of clear layer tangent line-1 to form, and the 
viscosity of coating liquid. 

[0066] Next, as shown in drawing 10 , the lock out means 300 is estranged from a base 2. With 
alienation of the periphery edge of the disk section 301, the inner circumference edge of clear layer 
tangent line-1 rises, and the annular heights 600 are formed so that it may illustrate. The annular heights 
600 are fields where the resin which constitutes clear layer tangent line-1 is rising continuously. 
[0067] When the coating liquid to be used contains ultraviolet curing mold resin, as shown in drawing 
11 , ultraviolet rays are irradiated and clear layer tangent line-1 is hardened. In drawing 1 1 , although 
ultraviolet rays are irradiated on a rotary table 200, the stage for hardening may be prepared apart from a 
rotary table, and you may harden on it. Moreover, a lock out means may be estranged, rotating a base. 
[0068] The annular heights 600 formed by this approach serve as a smooth curve (arc) so that the profile 
of that cross section may illustrate. On the other hand, when the lock out means 300 is estranged after 
hardening clear layer tangent line-1, though the heights which continued annularly are not formed but 
heights are formed, it is based on generating of weld flash and does not serve as annular heights which 
follow a hoop direction. Moreover, there is also a problem of the resin after hardening serving as a 
fragment in this case, and being easy to disperse on a base 2. 

[0069] The height from the lowest resin layer front face to an annular heights crowning is usually set to 
1-100 micrometers height [ the height of the annular heights 600 ], i.e., annular heights near. The 
distance from the lowest location to the inner circumference edge of a clear layer is usually set to 0.5- 
3 mm width of face [ the width of face of the annular heights 600 ], i.e., the annular heights on the front 
face of a clear layer near. In addition, the height and width of face of annular heights usually become 
large, so that a resin layer is thick. 

[0070] After forming clear layer tangent line-1 of the 1st layer, data layer DL-1 of the 1st layer is 
formed using a spatter etc. A data layer is formed so that the inner circumference edge may be located in 
a periphery side rather than the inner circumference edge of a clear layer. 

[0071] Subsequently, clear layer tangent line-2 of a two-layer eye are again formed using the lock out 
means 300. At this time, the annular heights 600 exist in the inner circumference edge of clear layer 
tangent line-1 of the 1st layer. Therefore, if the same lock out means 300 as what was used for formation 
of tangent line-1 is used, spreading of resin will be barred by the annular heights 600 and it will be easy 
to produce trouble in formation of tangent line-2 by them. Moreover, since annular heights arise also in 
tangent line-2 and the annular heights of tangent line-1 and the annular heights of tangent line-2 lap, the 
thickness of the resin layer in near disk inner circumference will separate greatly from a design value, 
and the distance between data layers will spread near disk inner circumference. 

[0072] In order to solve such a problem, in this invention, it faces forming two or more resin layers, and 
the annular heights of each class are shifted mutually and formed. The sectional view near an inner 
circumference edge is shown about the base 2 which prepared clear layer tangent line-1 -tangent line-4 
and data layer DL-l-DL-4 in drawing 12 by turns. In this drawing, the inner circumference edge of a 
clear layer layered product becomes stair-like in the condition that the bore is large, consequently the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



12/28/2004 




Page 11 of 19 



further clear layer from a base 2 carried out the laminating of each clear layer. And the annular heights 
600 are exposed to the step side of this stair-like section. Thus, if the laminating of each clear layer is 
carried out stair-like so that the annular heights of other clear layers may not be covered, the above- 
mentioned problem is solvable. 

[0073] What is necessary is to face forming clear layer tangent line-2 of a two-layer eye, and just to use 
the lock out means 300 as shown in draw ing 13 , in order to make the inner circumference edge of a 
clear layer layered product stair-like in this way. Although the process shown in drawing 13 is the same 
as the process which the base 2 which prepared clear layer tangent line-1 is used, and also is shown in 
drawin g 6 almost, the lock out means 300 to be used differ. This lock out means 300 has the diameter of 
the disk section 301 larger than what is shown in drawing 6 , in order to form a clear layer with a bigger 
bore than clear layer tangent line-1 . Moreover, the underside of the disk section 301 is made into the 
********** configuration so that the flat part of clear layer tangent line-1 can be touched ranging over 
the annular heights 600. What is necessary is just to use a lock out means with the disk section which 
can cover the annular heights of the clear layer which is the same configuration and was formed just 
before that, in case the clear layer after the 3rd layer is formed. 

[0074] Especially other configurations are not limited that the lock out means used in the above- 
mentioned approach should just be what has the disk section for taking up the feed hole of a disk 
substrate at least. The approach of carrying out a spin coat using the lock out means which takes up the 
feed hole of a disk substrate is indicated by JP,10-320850,A, the 10-249264 official report, the 10- 
289489 official report, the 1 1-195250 official report, and the 1 1-195251 official report. In order to 
reduce the thickness unevenness in the direction of a path of a resin layer, lock out means, such as plate- 
like part material, the disk section, a lock out plate, and a cap, close the feed hole of a disk substrate, and 
the approach of supplying resin (near a center (i.e., near a center of rotation) this lock out means) is 
indicated by these official reports. In addition, there is also no publication of the purport which the 
publication about a multilayer information media does not have and by which annular heights are 
formed in the inner circumference edge of a resin layer in the case of a spin coat in each [ these ] official 
report. Moreover, there is also a trouble of explaining below in the lock out means indicated by each 
[ these ] official report. 

[0075] It is difficult for above-mentioned JP,10-320850,A, JP, 10-249264, A, and JP,1 1-195250,A not to 
indicate the approach of removing behind a spin coat, but to use industrially the plate-like part material 
thru/or cap which is a lock out means. Moreover, after estranging a lock out means from a disk 
substrate, hardening a resin layer is not indicated by these official reports. 

[0076] Behind the spin coat, after removing the disk section which is a lock out means by adsorption by 
punching or the electromagnet, hardening a resin layer is indicated by above-mentioned JP,10- 
289489,A, rotating a disk substrate. However, in case a lock out means is removed with punching and an 
electromagnet, in order for big acceleration to join a lock out means, it is easy to produce turbulence in a 
resin paint film. 

[0077] The lock out means of the structure which unified the base material in the center of a cap of a 
circle configuration is indicated by above-mentioned JP,1 1-195251, A. The purport to which attachment 
and detachment and alignment of a lock out means become easy is indicated by forming this base 
material by this official report. This base material is [ whether it is the hollow tubed thing which has at 
least one hole, and ] two or more rod-like structures. After pouring resin into the field surrounded by the 
interior or two or more rod-like structures of a hollow cylinder, a resin layer is formed on a disk 
substrate by rotating a disk substrate and a lock out means in one. If this lock out means is used, removal 
of a lock out means will become easy. In this official report, after estranging a lock out means from a 
disk substrate, hardening a resin layer in the condition of having made the disk substrate standing it still 
is indicated. 

[0078] In this official report, resin is made to flow out of between the hole prepared in the hollow 
cylinder of a lock out means, or adjacent rod-like structures, and a spin coat is performed. Therefore, 
resin is **** stop ********** to the wall (hole field of an except) or rod-like structure of a base 
material. Moreover, **** stop **** resin may flow out at once on a disk substrate to the timing which 
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cannot be predicted. Therefore, it is easy to produce unevenness in a paint film. Moreover, its 
configuration of a field of contacting resin is complicated, and since this lock out means has a large area 
in contact with resin, washing of a lock out means is difficult for it. If resin remains on a lock out means 
front face, it will be easy to produce unevenness in a paint film. Moreover, depending on the outer 
diameter of a hollow cylinder, although thickness fluctuation of a paint film is investigated to the table 1 
of this official report about the case where the outer diameter of a hollow cylinder is 4- 16mm, as for the 
thickness unevenness of a paint film, this result shows that thickness unevenness becomes large, so that 
an outer diameter is large. That is, even if it supplies resin to the interior of a hollow cylinder, a 
spreading starting position is not in agreement with a center of rotation, and it is thought that the 
periphery location of a hollow cylinder turns into a spreading starting position. In addition, if it takes 
that viscosity is comparatively high into consideration, since it is difficult to set the outer diameter of a 
hollow cylinder to less than 4mm, it is difficult for resin to make the thickness unevenness of a resin 
paint film remarkably small by the approach given [ this ] in an official report. 

[0079] The handling of the lock out means 300 in a medium production process becomes easy, and the 
lock out means 300 shown in drawing 6 to such a conventional lock out means becomes easy [ removing 
the lock out means 300 behind a spin coat especially ] in order to form the support shaft 302 in the disk 
section 301. 

[0080] Although the lock out means which united with the cap the base material which consists of 
hollow tubed a base material or two or more rod-like structures is indicated by said JP,1 1-19525 1,A, 
there is an advantage explained below in the lock out means shown in drawing 6 compared with this. 
[0081] In said JP,1 1-1 95251, A, as resin mentioned above by the wall or rod-like structure of a base 
material for the **** stop ********** reas0 n, it is easy to produce unevenness in a paint film. On the 
other hand, with the lock out means shown in drawing 6 , in order to supply coating liquid to the 
peripheral face of a support shaft and to perform a spin coat, it is hard to produce unevenness in a paint 
film. Moreover, since it is the peripheral face of a support shaft, compared with said JP,1 1-195251, A, 
washing of a lock out means is easy for resin adhering with the lock out means shown in drawing 6 . 
Moreover, in said JP,1 1-1 9525 1,A, since coating liquid is supplied to the interior of a hollow tubed base 
material, in order to secure the fluidity of the comparatively high coating liquid of viscosity, the outer 
diameter of a base material will not be able to be made small, therefore a spreading starting position will 
become from the bottom of its heart comparatively far during a revolution. On the other hand, with the 
lock out means shown in drawing 6 , since the outer diameter of a support shaft can be made remarkably 
small compared with this official report, the thickness unevenness of a paint film can be reduced 
remarkably. 

[0082] In addition, such effectiveness will be realized if it is a lock out means to have not only the 
configuration shown in drawing 6 but the disk section, and a support shaft. Although it has the 
truncated-cone-like disk section 301 and the cylinder-like support shaft 302, the lock out means of a 
configuration of being shown in drawing 14 (A) - drawing 14 (D), respectively of the lock out means 
300 shown in drawin g 6 is also usable. 

[0083] The lock out means shown in drawing 14 (A) has the ********** truncated-cone-like disk 
section 301 and the reverse truncated-cone-like support shaft 302 for an underside like what is shown in 
drawing 13 . If this lock out means is used, since the spreading starting position of coating liquid can be 
close brought by the center of the disk section 301, the thickness unevenness of a paint film can be 
reduced further. And unlike the case where the whole support shaft 302 is made thin, lowering of the 
mechanical strength of the support shaft 302 can be suppressed. Moreover, since it is hard coming to fall 
when grasping the support shaft 302 by a chuck etc., it is advantageous in the case of attachment and 
detachment of a lock out means, and conveyance. In addition, the whole support shaft 302 does not need 
to be a reverse truncated cone-like. That is, some support shafts [ at least ] 302 have the shape of a 
truncated cone which a diameter dwindles toward the disk section 301, and it is good if the diameter of a 
support shaft does not become large in the field near the disk section from it. 

[0084] The lock out means shown in drawing 14 (B) differs in the cross-section configuration of the disk 
section 301 from drawing 14 (A). In order to spread coating liquid uniformly on the disk section 301, it 
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is desirable that the thickness of the disk section 301 gradually decreases toward the periphery section. 
In that case, in the cross section of the disk section 301, the configuration of an upper limb where 
coating liquid is spread may be a straight line-like, as shown in drawing 14 (A), and as shown in 
drawing 14 (B), it may be a curve-like. Moreover, as shown in drawing 14 (C), the periphery of the disk 
section 301 may be a vertical plane. However, in drawin g 14 (C), thickness t in the periphery of the disk 
section 301 is 0.4mm or less preferably. If thickness t is too large, it will become difficult to apply a 
resin layer uniformly. Moreover, as shown in drawing 14 (D), it is good also considering the thickness 
of the disk section 301 as homogeneity. 

[0085] In order to make the lock out means shown in drawing 14 (A) - drawing 14 (D), respectively 
correspond to formation of the resin layer after a two-layer eye, it has made the underside of the disk 
section 301 the ********** configuration. 

[0086] In a lock out means, the minimum diameter of the support shaft 302 in the about 301 disk section 
is 2mm or less more preferably less than 4mm. If the diameter of the support shaft 302 in the about 301 
disk section is too large, a spreading starting position will separate from the center of the disk section 
301, and the thickness unevenness in the direction of a path of a resin layer will become large. However, 
if the diameter of the support shaft 302 in the about 301 disk section is too small, since the mechanical 
strength of the support shaft 302 will become inadequate, the above-mentioned minimum diameter is 
0.7mm or more more preferably 0.5mm or more. Although what is necessary is just to determine 
suitably in consideration of the ease of the handling at the time of grasping etc. so that especially the die^ 
length of the support shaft 302 may not be limited but supply of the coating liquid to the peripheral face 
may become easy, 10-30mm costs 5- 100mm more preferably. If the support shaft 302 is too short, it will 
be hard coming to carry out supply of the coating liquid to a peripheral face, and will be hard coming to 
also carry out grasping. On the other hand, handling will become troublesome if the support shaft 302 is 
too long. 

[0087] The diameter of the disk section 301 is larger than the diameter of the feed hole 101 of a disk 
substrate, and should be just smaller than the bore of the annular information recording surface which a 
disk substrate has. However, since coating liquid 500 turns to the underside of the disk section 301 and 
may pollute the peripheral surface (inner skin of a disk substrate) of a feed hole 101, the thing large 
8mm or more of especially the diameter of the disk section 301 is more desirable than the diameter of a 
feed hole 101 4mm or more. Moreover, since it is easy to produce turbulence in the configuration of the 
resin layer of the near in case the disk section 301 is removed, the thing small 5mm or more of 
especially the diameter of the disk section 301 is more desirable than the bore of an information 
recording surface 3mm or more. Although a concrete dimension changes also with the diameter of a 
feed hole, and bores of an information record section, when applying to manufacture of an optical disk 
with a diameter of about 60-1 30mm, it is usually desirable [ especially the diameter of the disk section 
301 ] to consider as within the limits of 25-38mm 20-40mm. 

[0088] Especially the component of a lock out means may not be limited, but may be any, such as a 
metal, resin, and ceramics, and may be the composite material using these two or more sorts. Moreover, 
the disk section 301 and the support shaft 302 may consist of ingredients which are different from each 
other. However, since a mechanical strength, endurance, and dimensional accuracy are good, as for a 
lock out means, constituting from a metal is desirable. As a metal, a stainless alloy, aluminum, and an 
aluminum alloy are desirable, for example. 

[0089] As for the front face of the lock out means 300, especially all the front faces of the disk section 
301, it is desirable that surface tension is lower than coating liquid. If the front face of the lock out 
means 300 cannot get wet easily to coating liquid, washing of the coating liquid adhering to the front 
face of a lock out means will become easy. Although control of surface tension is possible also by 
choosing the component of a lock out means suitably, it is desirable to perform the hydrofuge and oil- 
repellent processing of Teflon (trademark) processing etc. to the field which wants to make surface 
tension low. 

[0090] A servo layer servo layer is a reflecting layer formed in servo base 20 front face in which the 
irregularity holding tracking servo information was prepared, and holds the tracking servo information 
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corresponding to said irregularity. As said irregularity, a groove and/or a pit are common. 
[0091] What is necessary is not to limit especially the configuration of the reflecting layer which 
constitutes a servo layer, but it to be good like the reflecting layer prepared in the conventional optical 
information media then, and just to usually consist of alloys containing the simple substances of metals, 
such as aluminum, Au, Ag, Pt, Cu, nickel, Cr, Ti, and Si, or semimetal, or these one or more sorts etc. 
As for the thickness of a reflecting layer, it is usually desirable to be referred to as 10-300nm. It is hard 
coming to obtain sufficient reflection factor with thickness being said under range. Moreover, even if it 
exceeds said range, the improvement in a reflection factor is small and becomes disadvantageous in cost. 
As for a reflecting layer, it is desirable to form by vapor growth, such as a spatter and vacuum 
deposition. 

[0092] When applying data layer this invention to an optical recording medium, the record layer 
containing a record ingredient is contained in a data layer at least. Especially the optical recording 
medium with which this invention is applied may not be limited, for example, may be any, such as a 
rewritable mold medium using a phase change mold record ingredient or a postscript mold medium, a 
rewritable mold medium using a magneto-optic-recording ingredient, and a postscript mold medium 
using organic coloring matter as a record ingredient. However, since light transmittance is high, 
therefore the number of laminatings of a record layer can be made [ many ] compared with other record 
ingredients, it is desirable to use a phase change mold record ingredient. 

[0093] Although especially the presentation of a phase change mold record ingredient is not limited, 
what contains Sb and Te at least is desirable. The record layer which consists only of Sb and Te has 
crystallization temperature as low as about 130 degrees C, and since preservation dependability is 
imperfection, it is desirable to add other elements. As an alloying element in this case, Element M 
(Elements M are at least one sort of elements chosen from In, Ag, Au, Bi, Se, aluminum, P, germanium, 
H, Si, C, V, W, Ta, Zn, Ti, Ce, Tb, Sn, Pb, Pd, and Y) is desirable. Among these, especially germanium 
is desirable from the improvement effectiveness in preservation dependability being high. 
[0094] It is Formula I about the atomic ratio of a record lamination element. When it expresses with 
SbaTebMc and is referred to as a+b+c=l, it is a= 0.2 to 0.85, b= 0.1 to 0.6, and c=0-0.25 preferably, and 
is c=0.0 1-0.25 more preferably. If there are too few Sb contents, since a crystallization rate will not 
become quick enough, over-writing becomes difficult. On the other hand, if there are too many Sb 
contents, a crystallization rate will become quick too much and it will become difficult to form an 
amorphous record mark. The effectiveness by M addition becomes inadequate, if there are too few M 
contents, if there are too many M contents, the reflection factor change accompanying a phase change 
will become small, and enough modulation factors will be hard to be obtained. If there are too few Te 
contents, it will become difficult for amorphous-ization to become difficult and to form a record mark. 
On the other hand, if there are too many Te contents, a crystallization rate will become slow and over- 
writing will become difficult. 

[0095] Although a phase change mold record medium is generally used as a rewritable mold medium, it 
may be used as a postscript mold medium by this invention. The postscript mold medium in this case is 
a medium which is not guaranteed about elimination of the once recorded record mark although record 
is possible, and eliminating the record mark of a recording track [ finishing / record ], and recording 
again is a medium which is not carried out. The advantage by using it as a postscript mold medium is 
explained below. 

[0096] In a multilayer record medium, in order to knead a record layer two or more [-fold ], quantity of 
light loss of record / playback light becomes large. Therefore, it is necessary to make a record layer as 
thin as possible. However, if a record layer is made thin, the cooling rate of the record layer after a 
record light exposure will become quick. Since it will be hard coming to crystallize if a cooling rate 
becomes quick, in order to secure the rate of elimination, it is necessary to consider as the presentation 
which is easy to crystallize a record layer. That is, it is necessary to make the crystallization rate of a 
record layer comparatively quick. However, there is a problem of being easy to generate the self erasion 
explained below in the quick record layer of a crystallization rate. At the time of record, heat is spread in 
record stratification plane inboard from the beam spot of record light, and cooling of a record mark is 
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checked by this heat. If the crystallization rate of a record layer is quick, a part of record mark will 
recrystallize by this cooling inhibition, and a record mark will contract. A record mark point (part where 
the beam spot was irradiated previously) is eliminated, or, specifically, the record mark back end section 
is eliminated. Such a phenomenon is called self erasion on these descriptions. If self erasion arises, C/N 
lowering and jitter buildup will arise. 

[0097] Thus, when a record layer is made thin, it is difficult to fully secure an elimination property and 
to control self erasion. Since it is not necessary to eliminate a record mark, it becomes unnecessary on 
the other hand, to take the crystallization rate of a record layer into consideration, in using the medium 
which has a phase change mold record layer as a postscript mold medium. Therefore, it is satisfactory 
even if the effect of self erasion reduces the crystallization rate of a record layer to extent which is not 
produced substantially by presentation control of a record layer. Moreover, in an over-write, it is 
necessary to make the crystallization rate of a record layer quick, so that the linear velocity of the 
medium at the time of record is quick, therefore becomes easy to produce self erasion. However, if only 
1-time record instead of over- writing is performed, since it is recordable on a record layer with the 
comparatively late crystallization rate which self erasion cannot produce easily with the linear velocity 
more than high linear velocity, for example, 10 m/s extent, a high data transfer rate is easily realizable. 
[0098] In this invention, as mentioned above, in order to knead a record layer two or more [-fold ], 
quantity of light loss of record / playback light becomes large. Therefore, in the range in which the 
function as a record layer is not spoiled, the thing thin as much as possible of a record layer is desirable. 
However, if too thin, the function as a record layer will be spoiled. Therefore, 2-50nm of thickness of a 
record layer is more preferably set to 4-20nm. 

[0099] When using the record layer of a phase change mold, as for a data layer, it is desirable to 
consider as the structure illustrated as DL-1 to drawing 3 . This data layer is the structure whose record 
layer 4 was pinched by the 1st dielectric layer 31 and the 2nd dielectric layer 32. As for a record layer 
and each dielectric layer, in this structure, forming by the spatter is desirable. The various compounds 
which contain at least one sort of metal components chosen from Si, germanium, Zn, aluminum, rare 
earth elements, etc. as a dielectric used for a dielectric layer, for example are desirable. As a compound, 
an oxide, a nitride, a sulfide, or a fluoride is desirable, and the mixture containing two or more sorts of 
these compounds can also be used. As for each dielectric layer thickness, it is desirable that it is 10- 
500nm. 

[0100] In this invention, in order to reduce quantity of light loss of record / playback light, it is desirable 
to make a record layer thin, but if a phase change mold record layer is made thin, a modulation factor 
will become low. TTiat is, the difference of a reflection factor will become small in an amorphous record 
mark and a crystalline substance field. In order to make this modulation factor high, it is desirable to 
make a dielectric layer into the layered product of two or more layers from which a refractive index 
differs. Moreover, it is also possible by considering as such multilayer structure for the degree of 
freedom of an optical design to improve and to raise the light transmittance of the whole data layer. As a 
dielectric layer of multilayer structure, a layered product at least one layer chosen from a magnesium 
fluoride layer, a manganese fluoride layer, a nitriding germanium-dioxide layer, and a silicon oxide 
layer and ZnS-SiO two-layer is mentioned, for example. 

[0101] If two or more laminatings of the record layer are carried out, the record luminous intensity 
which reaches each record layer will become so low that the record layer is far from the record light 
incidence side front face of a medium. Therefore, it is desirable to adjust the record sensibility of a 
record layer according to the reaching record luminous intensity. With the record ingredient into which 
heat mode records, such as a phase change mold record ingredient, are performed, since accumulation 
nature will improve if a record layer is thickened, record sensibility improves. Therefore, it is desirable 
to thicken relatively the further record layer from a record light incidence side front face if needed. 
However, an adjacent two-layer record layer is good also as the same thickness. Moreover, since 
record / playback light which penetrated other record layers will be used, in order to equalize the 
reproducing characteristics of each record layer, as for a record layer far from an optical incidence side 
front face, it is desirable that the record layer nearer to an optical incidence side front face has higher 
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light transmittance. Also for the reason, it is desirable that the further record layer from a record light 
incidence side front face thickens. 

[0102] In addition, record sensitivity settling of a record layer and permeability adjustment can also be 
performed by controlling the presentation of a record layer. In that case, it is good also as the same in the 
thickness of all record layers, and presentation control and thickness control may be combined. 
[0103] This invention is applicable also to the mold medium only for playbacks. The data layer in that 
case may be a layer which has a pit holding recording information, and may be a layer which recorded 
data on the postscript mold medium beforehand. In the case of the former, a pit is formed in a clear layer 
thru/or a filter layer, and a translucent reflecting layer is usually formed in the pit forming face by a 
spatter etc. In that case, a reflecting layer turns into a data layer. As a translucent reflecting layer, an 
ultra-thin metal layer and Si layer are mentioned, for example. In order to equalize a regenerative-signal 
output, the reflection factor of a data layer may be controlled by such mold medium only for playbacks. 
In that case, a data layer with less reaching quantity of light should just make a reflection factor high. 
Moreover, if a reflection factor is controlled in this way, since light transmittance can be made high as 
the data layer near an optical incidence side front face, remarkable attenuation of the quantity of light 
which reaches a data layer far from an optical incidence side front face can be prevented. 
[0104] In this invention, especially the number of laminatings of an information maintenance layer may 
not be limited, but may be any more than two-layer. However, since a medium will become thick too 
much and the effect of the thickness distribution of the clear layer formed by the spin coat method will 
become large if there are too many laminatings, the number of laminatings of an information 
maintenance layer is six or less more preferably ten or less. 

[0105] When two or more information maintenance layers are piled up, the amount of reflected lights 
from an information maintenance layer decreases. However, according to research of this invention 
persons, even if the maximum reflectance of an information maintenance layer was 5% or less, it turned 
out that C/N sufficient in a data layer is obtained, and servo signal reinforcement sufficient in a servo 
layer is obtained. However, since neither C/N nor servo signal reinforcement can fully secure if a 
reflection factor is too low, as for the maximum reflectance of an information maintenance layer, it is 
desirable that it is 0. 1 % or more. 

[0106] Since base 2, and servo base 20 record / playback light is irradiated through a base 2, as for a 
base 2, it is desirable to constitute from transparent construction material, for example, resin, glass, etc., 
substantially to such light. Handling is easy, and since it is cheap, resin is [ among these ] desirable. 
What is necessary is just to specifically use various resin, such as acrylic resin, a polycarbonate, an 
epoxy resin, and polyolefine. Since the rate of record / playback absorption of light becomes high in a 
polycarbonate when correcting, for example, using record / playback light with a short wavelength of 
about 450nm or less, it is desirable to use an ingredient with the rate of optical absorption low in that 
case in a short wavelength region, for example, amorphous polyolefine. 

[0107] Although especially the configuration and dimension of a base 2 are not limited, it is a disk-like, 
and preferably, the thickness is 30 micrometers - about 3mm, and 5 micrometers or more of diameters 
are usually about 50-360mm. 

[0108] Although what is necessary is just to constitute it from resin or glass like a base 2, since the servo 
base 20 shown in drawin g 3 can form the irregularity holding servo information easily with injection 
molding, constituting from resin is desirable. In addition, the servo base 20 does not need to be 
transparent. What is necessary is just to set up especially the thickness of the servo base 20 suitably 
within limits which it was not limited, for example, were mentioned in explanation of a base 2. 
However, when the rigidity of a base 2 is low, it is desirable to make the servo base 20 comparatively 
thick and to secure the rigidity as the whole medium. 

[0109] In addition, above, it had the filter layer, and the multilayer information media used for the 
system using two or more record / playback light in which wavelength is different from each other was 
mentioned as the example, and was explained. However, since main effectiveness by this invention is 
realized when forming a resin layer with a spin coat method in a multilayer information media, this 
invention is effective also about a medium without a filter layer. 
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[0110] 

[Example] In the one or less-example procedure, the optical recording disk sample of the structure 
shown in drawin g 3 was produced. 

[0111] Clear layer tangent line- 1 -tangent line-4 of four layers and data layer DL-l-DL-4 of four layers 
were formed in one field of the base 2 which consists of a glass disk with 1 .2mm [ in thickness ], and a 
diameter of 120mm which carried out consolidation processing of the both-sides front face by turns. 
[0112] Each clear layer was formed in the following procedures using this invention method for using a 
lock out means. The used lock out means consists of stainless alloys, and has the configuration shown in 
drawin gJl . The diameter of the disk section 301 is 38mm in what was used for 33mm and tangent line- 
4 formation in what was used for 28mm and tangent line-3 formation in what was used for 23mm and 
tangent line-dimorphism ** in what was used for tangent line-1 formation. Moreover, the support shaft 
302 is 20mm in the diameter of 1mm, and die length in every lock out means. Ultraviolet curing mold 
resin (SD318 by Dainippon Ink & Chemicals, Inc.) was supplied to the peripheral face of the support 
shaft 302, rotating a rotary table by 60rpm, after the lock out means closed the feed hole of a base, and 
subsequently, after carrying out a spin coat for 5 seconds by rotational frequency 3000rpm, the lock out 
means was removed. Subsequently, it hardened by irradiating ultraviolet rays and the clear layer was 
formed. 

[01 13] Thus, about each formed clear layer, when the thickness distribution was measured with the laser 
focus displacement gage, also in which clear layer, average thickness is 13.6 micrometers, and the 
difference (thickness distribution) of the maximum thickness and minimum thickness was settled in less 
than 2 micrometers. In addition, measurement of thickness was performed at intervals of 5mm in the 
direction of a path of a recording information maintenance field (field with a radius [ a disk core to ] of 
20-58mm). Near the inner circumference edge of a clear layer has become stair-like as shown in 
drawing 12 , and the annular heights 600 of each clear layer had not lapped. The annular heights of each 
clear layer were 1.5mm in height of 15 micrometers, and width of face. 

[0114] The presentation (atomic ratio) of the record layer 4 contained in a data layer was set to 
Sb22.1Te56.0germanium21.9. Thickness of the record layer 4 was set to 5nm, 5nm, 7nm, and 13nm 
from the thing nearest to a data light incidence side front face at order. The record layer 4 was formed by 
magnetron sputtering, and the thickness was adjusted by controlling the charge power at the time of a 
spatter, a pressure, and spatter time amount. 

[0115] The thickness of the 1st dielectric layer 31 contained in each data layer and the 2nd dielectric 
layer 32 was set up within the limits of 75-271nm so that the light transmittance of the whole data layer 
might become high after securing the absorption coefficient of a record layer. Each of these dielectric 
layers was formed by magnetron sputtering, and each presentation was set to ZnS(80-mol %)-Si02 (20- 
mol%). 

[0116] On the other hand, it was formed by injection molding and 1.2mm in width of face of 0.76 
micrometers and thickness which prepared the groove with a depth of 183nm, and the servo base 20 
which consists of a polycarbonate disk with a diameter of 120mm were prepared. Au film with a 
thickness of lOOnm was formed in the groove forming face of this servo base 20 by the spatter, and it 
considered as the servo layer SL. The filter layer floor line was formed in this reflecting layer front face. 
After the filter layer floor line carried out the spin coat of the mixture (coloring matter content 3 mass 
%) of phthalocyanine system coloring matter (Blue-N by Nippon Kayaku Co., Ltd.), and ultraviolet 
curing mold resin (SD318 by Dainippon Ink & Chemicals, Inc.) for 5 seconds by rotational frequency 
3500rpm, it was formed by irradiating ultraviolet rays. On the occasion of a spin coat, the above- 
mentioned lock out means used for formation of clear layer tangent line-1 was used. Thus, when 
thickness was measured like the clear layer about the formed filter layer floor line, the average thickness 
of a filter layer was settled in 1 1 micrometers, and the thickness distribution was settled in less than 2 
micrometers. 

[0117] The absorption coefficient of the filter layer floor line was 8% in the wavelength of 780nm 95% 
in the wavelength of 660nm. In addition, this absorption coefficient is the value which formed the filter 
layer independently on the above-mentioned conditions on the transparence plate, and was measured 
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[0118] Next, it put on the maximum top face (data layer DL-4 front face of the maximum upper layer) of 
the layered product containing a base 2, aligning the layered product containing the servo base 20, after 
ultraviolet curing mold resin (DVD-003 by Nippon Kayaku Co., Ltd.) was dropped, and the whole was 
rotated for 2 seconds by SOOOrpm. Subsequently, the above-mentioned ultraviolet curing mold resin was 
hardened by irradiating ultraviolet rays through a base 2. The optical recording disk sample of the 
structure which the layered product containing a base 2 and the layered product containing the servo 
base 20 are stuck by this through clear layer tangent line-5 [ with a thickness of 35 micrometers ], and is 
shown in drawin g 3 was formed. 

[01 19] After initializing the record layer of the sample of bit contrast ** with a bulk eraser 
(crystallization), in the condition of having made the sample standing it still, it recorded by having 
irradiated the data light for record of the wavelength of 660nm, and 50ns of pulse width through the base 
2, the data light for playback of this wavelength was irradiated, and bit contrast was measured for every 
data layer. The optical pickup which has confocal detection optical system was used for the exposure of 
data light, and detection of the reflected light. The numerical aperture of the objective lens of this optical 
pickup is 0.52. This measurement showed that sufficient bit contrast was acquired in all the four-layer 
data layers. Moreover, dispersion in the record sensibility between data layers was also fully small. 
[0120] Rotating the C/N (carrier to noise ratio) above-mentioned sample, the single signal with which 
the pulse of the same die length continues at fixed spacing was recorded on each data layer of a sample, 
and C/N when reproducing this was measured. In addition, the record pulse was made into 50% of duty 
ratio. Data light with a wavelength of 660nm was used for record and playback. Moreover, by servo 
light with a wavelength of 780nm, the servo layer SL was read on the occasion of record and playback, 
and the tracking servo was performed at it. This measurement showed that C/N high enough was 
obtained. 

[0121] The random signal of one to 7 modulation (mark length 2T-8T) was recorded on the bit error rate 
above-mentioned sample, and the bit error rate (BER) when reproducing this was measured. This 
measurement showed that a bit error rate was fully low. 

[0122] Not using the example of comparison 1 lock-out means, ultraviolet curing mold resin was 
dropped at the location with a radius of 1 8mm, the spin coat was performed, spin coat conditions were 
set as for [ rotational frequency 2500rpm and turnover time ] 4 seconds, and also clear layer tangent 
line- 1 -tangent line-4 were formed like the example 1. As a result of performing thickness measurement 
like an example 1 about these clear layers, average thickness is 14.7 micrometers, a thickness 
distribution is 8.2 micrometers or less, and the thickness distribution became remarkably large compared 
with the example 1 . 

[0123] Example 2 spin coat conditions were set as for [ rotational frequency 2500rpm and turnover 
time ] 3 seconds, and also clear layer tangent line- 1 -tangent line-4 were formed like the example 1. 
Consequently, the average thickness of each clear layer was settled in 20 micrometers, and the thickness 
distribution was settled in less than 2 micrometers. 

[0124] Spin coat conditions were set as for [ rotational frequency 6000rpm and turnover time ] 4 
seconds using SSP 50U10 by Showa High Polymer Co., Ltd. as example 3 ultraviolet-curing mold resin, 
and also clear layer tangent line- 1 -tangent line-4 were formed like the example 1 . Consequently, the 
average thickness of each clear layer was settled in 28 micrometers, and the thickness distribution was 
settled in less than 2 micrometers. 
[0125] 

[Effect of the Invention] In this invention, in case the multilayer record medium which carried out the 
laminating of two or more information maintenance layers is manufactured, in order to make it the 
annular heights which use the above-mentioned lock out means for formation of a resin layer, and are 
formed in the inner circumference edge of each resin layer not lap, machine precision is good, playback 
output fluctuation is small, and an optical disk with good playback stability is obtained easily. 
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«JBM©E*tf*«V«if#£lA\, «*tf, DVD? 
40 Oi^fDitT -< X^R£k:fl3</-'S>nSiia<0«jt<0ft 

EflUM0Ett*4»&< i:fe30,i 
in, »*L<*i7 0 /xmJJ(±i:-r*c:i:^SSLV. ^ 
fig, ±E«fi¥9-l 9 8 7 0 9^a<0*5SedTl±x 

ggjf ratcjp* 1 o 0 [LiMW&&wmitWLVtx^z>o 

gfc, ±ffi#Hf8-2 5 5 3 7 4%HBT?ttx Bt)# 
r> 2 @CDl««SeeH<OE«% 3 0/i mJ-X±tc^LT 
«/•>*„ 

[0 0 0 7] L*-U ESfflraE««r3 0,tmtt±fc^: 
50 2< LTcm&, 7 ; -<X^AW<*»)-r€'*c:t*B&<*fc 
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3 

<Dm^m.wmmm*&- fcjp* tcjg$f 5 c £ « hut 

[0008] cttfc*fU ^JiafiS&tticfcttSiaSl/I 

-2 22 8 56%^ S0M"94 technicaldigest(199 
4) 19»c|gig^nTI/ ">£<}: &f5SUI<0?f£^ 

cooo9] c<Di*i}\ &mm&mmcii. 

< <1 £ K «fc 0 » I2^»t ^*-7W6¥«n«. Lfr 
U it«?WSH/^W«fliJB ; S:^bT2JiJW±<0lBjiUi«r 

rn^im^m^ 9-19870 9*§&?B»ci2St;*nT 
^s«j;-5»c, 7*f*u^— C2P) m*z*mmvT 

[0 0 10] *5^ti, ^StOlSffi«l$M«r#-rs^ 

* -5 fc^jut mmwit{6.=ix h x-trnt z c t z a 
■rs. 

[00 1 1] 

[SS*»&-rS;fc«&<9#&] c<DJ;^*BWtt. TIB 
(1) ~ (5) <0*^t<fctJ»fi^tlS„ 

(1) ^^^-TS^Xi'ttS^'Oi. Sfcti— 

«dsm§jb*«u cne.^©sji^ -(a©«ai»<Dt3is 

(2) Esms^fi^-rait^ffisaw^^-rs© 
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4 

ffim<?>W-£b\ 5/i(aW±3 0/im*}ffit?$S±ffi (1) 

(3) mmunmvn^nmjmtox&zkmmz 
*i3_tje (1) sfcii (2) <Dytmw&#° 

(4) mmmw^ iBSfit^esirrs^-^Jii: 

(1) ~ (3) <o^-?tifr<»ytm%mft a 

(5) ±ig (1) ~ (4) <D^-ftifr<oytffi%m&z 

10 BUT, RffigB^rWrSEB^ST-MIB^JL^S^^ 
[0 0 12] 

20 »i. 1«l8«#»tf'>*< fc*>2««Ui$nfc«lig«rt. 

[0013] *w«i»'et±. 7 1 — ^Ji«:Sg*ai-r«:ii>«> 
* t; ^ » ties* fc * <o yt «r ^ yt t n 

[0 0 14] *i?Hlffl#»cfctt5^S18««{*i:t±s «a 

[0015] *mi<Dftmmmmcit. mzmm#t& 

[0 0 1 6] gllc. #fgW<D^Ji«#©&j£0!l«TBrffi 
;U-:7jbW:J-£tifcg#2±»c. 2lCf-*lDL- 

k DL-2^fflMstiTfet), m'f-^mmicity^ 
commc&^XT-zmnL- 1 , dl-2<os4 

50 *<DSMm:K\Z>y*Tv7\c&K>&.m-2>£iL 
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5 

cooi 7] 01 ic^t^mBommc^f^y ■< 
-?yt<D<&iisimt>\ ±ffidox-*JiDL-2;&st#ta-r 

SDL- 1 *K*til-riS»c> f-^iDL-2k:Pat 
5ff^fiD33iftaMB;<fcS*i§S, x-*JBDL-2fr£> 

DL-2«r^-rSfS»c«> 7^;^SFLlCt5f- 
^TfeflDKlRa^fcV^fc*. ff^Jc^ti^C^t^ bfc 
tfoT, f-^iDL - 1 t^-ZmVL-ZtViMV 

£+#fc:JP< bfcvi:. 0fpTli©T r - ?1D L- lk: 
^S^TR^HibfcfT'SISlc, ±«<Dr-^iDL- 

[0 0 18] **5, ±ffll<D7 ? -?ilDL-2«:|f^-r« 
ISta, TfiWO-r-^Jf D L- 1 3^5<OS**)t©Sg«P* 

Sli/M < =6:S«DT*> 0 1 lc^f«teSTl±, DL-2© 

ir\ mn. DL-2osg-s£tii<>5f 
d l - 1 <om» - n^m^f-^^t 

&g<fc»7&g<'rs. 
[0 0 1 9] 02 fc. ^SgWO&ttOffi^J&Sfl!!^ 

■r. 02 m&2±\c 1 /ko^-^ji d l 

LT-9--d?a*2 OfcSmLfcfeOTifc*. 

2 0ta, ^;P-^43j:tf/*fct±kr-y Ffr£*£ 

»{* 2 0 OCS • If ^/VJ*fflm®K«R£fJf 
*lT*5t> . cn^+J"— #® S L £ UTfi^g-TSo 
[0 0 2 0] 02 fcjSf jK#fcif£-rslS»c«> -r— ^ 
ID L%K*ffi-rx-^)ti:«S*Sififi<0-9— *« 

*JlFUi. }&T-*X<»Wmt)\ ±£1t— #7fc<D 

Sf?£y^XtfigAb»c<^o 
[002 1] h5y^vy-tJ--^«S^©-9--^«ffi» 

-*M*<g/^XT-ts#m-e-5i:#u:. wfeAW-x 

tfiaSmT'&Z. 0 2 T?t±-9"-JJ</i S L^ifc&bT 




(4) #IH 2002-63736 

s. 

[0022] ccx\ *mxD&mmnmi*<Dmmi3& 

[0 0 2 3] C<DytZy?TvyTli. -r-*7fc«. I" 

— kl d i *^aii*«nSo 7*-*3fctt* 
u^XLi^siSLTWjtksn. ssicufttr-i* 

^'J-y^PBS l*58i&bfc&, l/4i£g«QWP 
, 1 *5<fctf^-*ttk:#b^1$£*ir3:^*n^y* 

S^-DCMfciSigbT. WtUVXL 4fc:AftfU £ 
/11tf8J«(*<D-r-*@D L»cm«StxSo -r-*Jf D L 
TEfttbfcx-^Tttiu &{*^©/Vjmi:l±i!»<D*IK«: 
fcif-pfc^ {Dte-AXX'J -^PBSl "CRSifU 
20 lxVXL5t«tD^mSPD 1 KHUtStU 

[002 4] @4fc/TtKfttli. f-^iDLW- 

^;WiFL%aSU «L<MSf5c:f:»cfcSo b 

ossttces-r s / x%^«rw b < »wr a c t ^-p 
ss„ 

50 [0 0 2 5] -73. V— U-V-rj*- KL 

D2fr?.tH»2tl, <l7tkf-AXXU-y^PBS2TS 
It LT U>X L 6 *5 «t 1 / 4 jgg«Q W P 2 *jgj§ b 

mX/^XL 4 tcAW-T So jtmi^vXL 4*^Hll*b^c 

+r- -9-— #s s l leadens,, -^-^jisl 
(i7te-Axxu-v^PBS2«:SiabT7teKais 

P D 2tC*7t5tl. hv-y+>^l7--3p^3J;l/^-#Ji 

40 [002 6] <!<9<k-9fc«J&D7te£-y*7' > J'7\ -T**> 
■5, -9— jpTttlSltb^-^Tttijgjg-rS^Jt^Ptt** 

•r s ^ ^ o-f y » 5 d c M&m *. zytv y ^ 7 ^ 

7 ? -^Jtt+)--!p)tf:«:il«FlcBaitb*A^II^* 

cttft-f, 9— #7te&affl<97fc8ai8SPD2»c 

x- ^3t<OS«7t^AWr S C £ «:B5 <* C i: 5. 
[0 0 2 7]fc7?U ?*-f7D^77$7-DCMa, 
50 •r-*7&&^»;:ttjSa*?€-fs — SB^rS^bTb* 
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* 

(5) 

7 

m&tF&tzts •tf-aPJBS LTSttUfcx-^ftO- 
aW-tf— JPfflO^tflgS P D 2 icSGt U h 9 v * 

LfciSttTsntf, x- ^a^-r^Ji FL assi- 
se tic J:!>;gL< «*-fS;fci&, f^arjfctfh^y* 

[o o 2 8] m3\c *5m<D&mm#(om<DmiitMZ: 
7jk? 0 m3\c7K?mmt, g#2±ic, sm<omimT 

L-l~TL-5^#fiEL, »t>^5®U§@l!8fc:. 4® 
CDT-fmDL - 1 ~D L- 4&Ztl?tm&?Zo i§ 

<ktf+r-#S#2 0ffc<DHiT-*?£-rs. i*-#S#2 

CO 0 2 9] B3tC^-r««:«, -r-^«OSc*^fJ5 
[0 0 3 0] 03tti, T-*mDL-4tV— 

tC^>^T«. Mx.tittffl¥ 1 0-22 2 8 5 6*f&?8 
Jf\ S0tf94 technicaldigest(1994)19»CiB«£tlTV'> 
So 40 
[0 0 3 1 ] @5K, «m^«iai^?S«:{i^. fro, 
£Jf 1tf8&f*«£fitf3<i: tfff£KiSffl Riag&tt e -y * 7 

2±»c, f-i'lDL-l, -r-^WDL 

2 0frC^«|T*S&g*nfc«iiT'«5o 

[0032] c^tr-y^T'-y^tt. *yt<om&ic 

fe^TdJtlf-AX^U'y^PBS 1 £ l/4ifiS«Q 
WP 1 iOfflt, UVXL2. IfV*— rt4gPHP43.fc 
t; U >X L 3 *ffi#&A,7£tffr (i@ 4 fcjjVTJfc kf -y * 7" 50 
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•yytPl«l*^figT-fe5o 

[0 0 3 3] CtOfttf-y^T'-y^T-fcJu fflJtlf-AX^ 
U-y^PBS 1 *j§iaL7-c-r-*tt«\ UVXL 2 lc«fc 

-;M£ P H P frEM£ tlTfe tJ , C <D M l/&—A,ltmf 

Tcr-zmt. uvXL3»citi¥fT)ti:^nfc^ m 
4 t^-rjte -y * 7- v7tm&*fmzmT, &mmm 

D L - 1 T-£S*Lfcx-*7fctt. «Kf*^AW^ttiiS! 

-1 «rSiSLT7 ? -^«DL-2Jct,PML, *©g*r 
ftfeftfcf-y^T'-y LfrU CO-r-^ft&T* 

-^JlDL-2»c«LT7'7h7*-*^i:*50T% 

t-^id l— 2 fr e><o£fcf7m, tr>*-;i/«p h p 

fro TL*5 Tift, /^;KPHP^i:<l;^):*:gB4j■fr 
J8»r^nTL£•5. LfcfroT, #mM.&my(&3&zm 

[0 0 3 4] #lc, #5gtE<9ftia&^«&8P<0#l/£»«: 

[0035] y*t>i*m 
m i ~@ 3 tc^f 7 -< * 2 «<dibs • 

JlT-fe5„ M«=WJC»±, • S^OiJftlR^ 

»SL<ti8 0%fcU:. «tt)« : Sb<tt90%JX± 

tffc&s. «intc3*u ftfi?5r<ofss • s^JtoKiRip 

t±, »$Ktt2 0%J£TF> J;(3»*L<ttl0%t(T 
f5S«Ef*0«^»c{iSSfeH8ti:*3. 

[0036] y 4 )\s2mv>mimnim\ciB5£.i<i\T, 

*^4 : -©»i:<k»?®{tLfct.<JDfr»*H f >o fe^ffil? 
t±*<«ii«rS^-r.5iii»cj:»?, 7^;l/*I<DM^ 

^ ^ ^Jl«rSi^H-e)g«-r S <: i: fr olfiiT- 
[0 0 3 7] 7-<^iik:ffll-'5fe^«#tctB^*n 
tOT-*n{fi<, 0dA(f->7-V^ 7^0->7^V 

«TlS*tSfc46<OStt«:'i^tci5i:TffoTfe<kV^o S 
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9 

re ftmM%f&.<o$w*&m ic-rs reikis ftymw 
[oo 3 8] ? * frtmif'&mkmmhittttzm 

tfj:^**. l~l 0®S%TNfca<lttf$fSL 

[0039] ^wa»^&ti t tt^.mm^m^. mtf4 

5 0nmJj(T©il£g«fc^«' > T.H«*?RiR#1t*#«}:-5 £ 

[0040] 7 4 fr?®\cm^z%M'£mt>ismimicm 

[0 0 4 1] 7-r>l/*«<D#S«, gJfcSnSSMORiR 

^ffi^}«je-r a <t -5 tc^giis-rtuf <fc ®m*r£ 

57-^;V^11?tt, 1 ~3 0 /ini^SSHF»ik:^1"ac: 

[0 0 4 2] Sfc. 5ftlRjk4*&S*H»J^»f 4 5 OnmeTF 

< i; *> 1 &*r&*tr5£Jit/f ^ 7 LT*iJ 
fl§-faci:fcT?€a, £Jgtct±, m«Au<0«fc^»c® 

a. IftiiCoT, !RiK^i!SilSlcfe^T+»*®iE^ 
*5t«T-€, fro. 3ffl^fcft«fc*;^T+#fci3j§ 

g«?-rtuf«u\> 7<<>i'*micti?3LL<m^c>t\2>£m 

ZLXli. mtfAu, Pt, C u&iftfWSnS. 
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70 

[0043] 7-<i\'?m£isrmm?z&mm<Dm2 

0~200nro, <fc b< k* 2 0~ 1 0 0rmX&Z o 
[004 4] C<D«*)\ =RJ»7-f^*7-f>l/* 

[0 0 4 5] fc*3, 03TH\ t 1 -*)! i:t>--sPJf £<9 

JMBte»tt-Tt»«J:v\, -ffc*?^ 7-r7i/^B*2W±S 
.it, fto. |2SiSfciiS^7ti:bT«tS<0S*a3aW 

DL-1, DL-2. DL-34C <£>ABJCi8l7\ DL- 
1 tDL-2i:©Hk:7^^IFL-lft, DL-2 

i:DL-3t<orat7W^^iiF L-2«r ; ttv-rns 
20 tt, *>>o, DL- l*ifig4 0 0nm^ DL-2«ri6S 
6 0 OnmTx D L - 3 fcifcg 8 0 0 rmT : tn?1Xm£.T 
Z&a. 7*>l'?mF L- ltt, 00nmttifi-m 
®JR^* < 1S<, Stg6 0 0nro(>fa43«J:tft6g8 0 0nmf>f 
jfi-e«®iR^tf<5^fe<9T*&nt£«fc<>\> — 73v 7-f^> 
Ji F L - 2 14, i&fi 4 0 0 nmMjfitC^^SSilR^ti^^ 
m&ZWS;^t)\ &S6 0 0nmf,fjST?®iR^iS<, ffi 

§8 o orm<>ris-e«aiR^* , fiv>'E,c3-efenff 

[0 0 4 6] ffc*>^ 0U*tf!7W7l/i»»©a^nT»fe 

^i/^ji^jtaiStfflst^-r ait s««fJi^fiefflsns 

tt8 0%JX±. <fc»)»*b<*i9 0%W±T*D, 

[0047] 7-r^B*«astta*&, -t^tcd7 

[004 8] fc*5, @3lCi3l>T, 7 ? -^Jlt-9--#Jl 

«®tc&tt*:£l*/f (f-#is L) 
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(7) 

11 

c,mi&LrcE.mm*7 -awmt lt t mm? a ct^ 

[004 9] &S<9ffigfcSffi&©fE& • ff^Jt^tl^ JO 

<OKMtOMti»*b<tt5 0~7 OOmik «ktJ»*b< 
ti 1 0 0~4 0 Onm-pSS. C£OKgH*VJ^-rCS 

[0050] mw&gi • n^jt^#fi-rs^*sa> 

Jf*U<ti300~l OOOnnu «fc»)$?£L< li 4 O O 20 
— SOOnmT&S. Cft<fc ?>}St->»fi©U— «f-M£&38 

[005UM 

iSTf««cfc^, eras. wcasaawtsHiMSos 
[0052] miiimfcmmmfrzmf&ztircmmm 

a?TC&lc&S. Lfttfot, Jg«g«<Dffi8S • ?f£5fc 
[0 0 5 3] **5. »*2te»LTaW»W5Fa , r*» 

[0054] ^««off$tt^tcffi^?n-r, *»e 




W>82 00 2-6 37 3 6 

/2 

1 0 0 /imWT"P&5C.i:aWSbi,\> 

[0 0 5 5] -7a, MflUMIUU3«WR*li^««fr. * 

%3oo~i ooonm&t-rztg&ici*. mmom 
[0056] jKtttf^:**tt-r«s«£« 8fe*>e.* 

zmKt&icmvncw&ts z- 1 ic&5„ l^u awa 
ji<o®5r«i i M>i»«cr6*«*e<ft*. 

^«t±S(*2»c^Hi:t±*e.-r, ^-<Dem. ytxvtr 

So 

[005 7] A«LA«tf»tt^R««X.«^ vtTV? 

[0 0 5 8] «K0*^*5HH*^> RO^ 2jB©7 f — 

/J^5i:<D^»4> »*b<t±3/imWTT*0. 

t *«-et 5 . iSHBoa*©* ^ »NP« t OW*4*& 

«U:/Jv£<r\, L/fc*^T, ±ffiMtil /tm*SSK:-rS^ 
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13 

tfTNfctK -e«Oifg*± 2 0~5 0mm&gi:-f 5<Qtf— t&ffi 

[0059] mmmm-<o®mm. mm 
s. 

[oo6o] smb. ^-f >v?mm<ommm<»m-£ftiG 

[006 1] 03 l£jjitm&<DWmmT L - 1 

■f, mGjs&zfmnzm-tx.oic, niter— ^200 

£„ fi#2«U *4>?Ll 0 ItfEHsf-^ZOOOl 

[006 2] X^X. B§g#a3 0 0»C«i:!?*4>?Ll 0 

1 C©B!g*S3 OOli, *4>?L 1 O 1 £S<* 
fc«)©P3tSSP3 0 1 *<0*4i\c-tt;{t2tirc3E&tti 
302t, *4>?L 1 O 1 fcJ*1qrr3fflS»C*5t->TP3*g6B 3 
O l tc— #:ft:Snfci!lFa53 0 3i:^*-r5<, OS3 0 3 

^20 Koftmmcfcs-r septet ks# 
S3 oo aster— ootssarns a 
i*2 £KS#a3 o o fctoffiBifcaSTff 3 c fc#T'£ 
So fc/£U B#2fc<fctf^^S3 0 0 water-:/ 
;l/2 0 0'v©@S7^« ! lt»c(S«*n-r> s# 

2 fcB§g^S3 0 O £&8&LtztfSBiT\ Bflg#83 0 
O Visiter- 2 0 0lc8&t£i£Z*><DT<3D-oT*>& 

[0063] astc^-r^sK. mm&Tzi±mm 

OOjtP&RfcfflU 3a^tt 3 O 2 COttSWC^ifc 5 0 0 
*m£?Zo C<Dt%, lallte^— 7";l'2 0 0*Jt«W<5 
38, »$L<«2 0~1 0 OrpmT-IaHt^-e-. RfiSB3 
0 1 ±lc-«lcg*ii&b<?T£SS<i:5k:-r5o 
[0 0 6 4]^T< 0 9 fciij^f <fc d later— ~7)\> 
2 0 Oi&ittSSWSSTIsIlg^-frS C t fc<fc tJ^ffi 5 0 
OfcJgg-TS. CtUcJtK «(*2±»cjgW@TL-l 

[0 0 6 5] mmm<0M&3kfrliftk-fB£-£ti**'\ X 

ftwacttmt&c t&taztvc^z* Stefan* 
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[0 0 6 6] #lc N @i 0k:*-r«J;-5»cF s flS#a3 0 0 
*SI*2*^fSK-r5. R«SP3 0 1 ©ttSHtofSllBK 

ffot> ®y!«TL-i«i*js«itf&o±#t>> @^-r 
5 <k •? tc^^asp 600 tmati ns. uttosp 6 o o 

jo [0067] m^zmftmmftwmitmsm&gm-r 

L- 1 fcK{fcT3o 0 1 1 T'tt, lUter-:?;^ 0 0± 
T*^^*S8«LTt>S*^ imter-T'.rt'fcttS'Jlceft: 

[0 0 6 8] £<D75mT'&l$.Zi\Zmtf.{h%l6 0 0l,±. 

£%3 0 — *; SSWiJgT L- 1 *m{£VK'&K.wm^& 

[0 0 6 9] S8«CiSP6 0 0<Di««. -T*t>^> SttO 
£ti, 3^ 1 ~1 0 0 /imfcfcSo JHKOSB6 0 0© 

mfr£>&M!B<Qpimm£.v<omm&. o. 5-3 

[0 0 7 0] ljfB<£>jgflH»TL-i;&JBf£L;fc&. X 
/^•y ^^H^fflt^T 1 Ilfflf-i'lD L— 1 *^-T 

[0071] ^->t?, ?fr/KS^©3 o ofcja^T 2J1 

B^SWBT L-2«rJg^-TSo 1«S<0S 

wjiT l - 1 ©rts»t;:ti3S«o^6 0 o^srtE-rs. 

%<Dtzib, T L - 1 <DJB«»cfleffl Lfc ay t m 

©3 OO&m^Zt. ^«dg|J6 0 0fc<t-QT«Wi©S 

40 gjb^f^tu TL-2©^tc3asit*^i; j f > -rt>o * 

Tz, TL-2»Ct,^ttagB*^i:Sfc*. TL-1WJB 
ttfij^i: T L - 2 ©JgtfGSPfc tmtH -o X b * v Tctb. 

[0 0 7 2] C©*^*P^@l«r)»St-rSfci6»Cv #$SiB 

«r5t>tc^re» Lxm^-r^o mi 2^. ^sbtl-i 

-TL-4 tf-^IDL- 1 ~ D L — 4 

50 mcm&2iz^x. ftmrntfttosffim*™-?. ft® 



-8- 



(9) 



#692 0 0 2-6 3 7 3 6 



15 

Vli. a»2A^i§^igB^iiaifrtg*^€<*oTfe 
tfgBOX-r-y Affile, ^#Ogl$6 0 0tfSfflLT^3„ 

[0 0 7 33 SW«WB(*^rt^SI5«rC^«i:^tcPga 
tt£-r*;fc«>k:tt> 2«B«SWilTL-2?r^-r5- 
»c|&U 01 3»c^T«fc?fcB0§^©3O OfcflJ^ntf 
013 fc^-ri8t±> SWBT L- 1 fc&ttfcB 

*V II<^Mi#a3 0 0tfS45„ C<0gflS^©3 0 
Oti, jgP£/fTL- 1 «fcDfcrt&©±£&&?8JI£fg/8 
•TSfci6JC, @6tC^-rfe««tt>P3«eP3 0 1 (DW.&tt 
^«dg56 0 0^^T-SW«TL- 1 

Tffi%< 9&lWcJg#i:LT;&S. 3«gJXP$<£>j£WJi 
^mfiK-rs^tcli. m&*&VzT\ fro. ^cDMOU:^ 

[0 0 7 4] ±E75«»c^(,>Tffll,>SEBS#©«. 

>n-h^-S^ti, MittWHri 0-320850 
*f 0-249264 1^1 0-289 

4 8 9*t&$8, IrI 1 1 -1 9 5 2 5 OWj^m. m 1 1 - 
1 9 5 2 5 1 ^$8fciB«£nT^S„ CtlC,«D^fc 

•y 7#<DB0S^Kfc «fc t> c <0BSS#©« t t'i*itt 

[0 0 7 5] ilBI^BB 3 ? 1 0-3208 5 0*i&$8. # 
B8¥ 10-249264 ItHBV 1 1-19 5 2 

5 0 *§&*8k:ti. HS#©T*^5IS«gP«*i/>mrA' -y 

[0 0 7 6] ±iB#BH¥l 0-2 89 4 8 9f»«t 

scabies 6«na««fl?r s c t vetts ti 



[0 0 7 7] ±ffi1#WI s F 1 1-1 9 5 2 5 1 WAtiOC 

[0078] n^ffiTa, iKi#a<o*fflf9«c»»en 

tTva-hfcfr?. Llfctf-aT, 3a$(*<0§ (?LW^<D 
~ 1 6imKD»£lCOl->T&&©#£^i& ; &i3'*T»/>5 

*M»fiiaittH»l'4^i:anft*f» ^^t§«o^Hffi@ 
[0 0 7 9] c««J;^3S:(iS!3fe©HS*SH:?fU 06k: 

TUtmm^mz o ot±, nfigP3 o 1 k:3a^tt3 o 

40 9Sir-WM&tt9« #k:, Xtf ya- h^tcfflS*© 
3 o o^D^-rci:*^^**., 

[0080] BUffl1^¥ 1 1 - 1 9 5 2 5 1 %i^ffitc 

[0081] tos^sv i 1-195251 mzmv 
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sp 1 1 -1 9 5 2 5 1 ^^S5»JHt^gflS#©Oi5E?t*^ 
^TNfcSo *tc. mS&mW- 1 1 -1 9 5 2 5 1 *§&f8 

[0 0 8 2] fc*5> CKO.fc'SfcJjflSlis 06fC^-r«fi£ 

$m?%o 0 6 ic^TBSS^S 3 0 0 P38t&#<DF9 
«SP3 0 1 iu raS«©3t«ftt3 0 2 i:«r*-rSfc<OT* 
3oZ1)\ £<Diit)\ mZ-imi 4 (A) -01 4 (D) 

[0 0 8 3] 01 4 (A) JC^-TKS^iaH, HI 31C 

301t, &ra8t£*W>3a$*||3 o 2 t*m?z 0 C<0 
KS^S^fli^S ^AJ?S©^^l35&fiitS*R«a5 3 
O 1 9ifi^tt3Cfc#T'€?5C>T\ MM<DJP 

£tc<gi>rt?€5o 33#*iS3 0 2cd£ • 

-T5#^i:S*»?. 3 O 2 OfiSMfcjSiSE 

■*-y»S?U:«fct)ffl8f"r31§^fc:. STLfcX 

*>. 3^tt3 0 2 ©^«=^iS»R«l^«-P*S^t±* 

\i\ 3£«ftt3 0 2©^*< ti>— §PtfP3«g& 50 

3 0 1 KftfroTittgjb<»«^SRii##f &oT, 

[0 0 8 4] 01 4 (B) lCijVrB§g^K«x R«gP3 
0 1 (DWffi&tfito*® 1 4 (A) 4:t±g*5, P3fiSB3 0 

^nsit^i^ 014 (a) icak-t&oicw&Vi 

TfcoTfcJ:^ 014 (B) tcijrrj: -5 40 
•pTtxfclA, *fcx 014 (C) icmt&SlC. R«gf! 
3 0 KD^S^Iti^'jTt.t^. fc/£U 01 4 
(C) k:fel/->TR«SP3 0 1 <DftmiCtHfZm?£ 1 l± x 
#$L<«0. 4nmWTT-*5o t ^f^S 

fc, 014 (D) fC^-r^-ptRffi^SO 1<DJP£*1S 

[0 0 8 5] 0 1 4 (A) —0 1 4 CD) fc-tn-^tl^ 
fSlg^Sti, 2«Bm©8fle»<DJ&Sk:*ttS£-i*3 
tztblc, 0 1 <0TS ; Sr< K>WLWz&#.£ 50 
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5o 

[0 0 8 6] KS#S»C^3VT, P3«SP3 0 1 Sfi&lcfc 
3 383*4 3 0 2 <DWL>bW.W.t. 5fSU<ti4 mitfcSS, . 
<fct)»tL<»i2innttTT-*S. P3«gP3 0 1 jfi^kifc 

tts3a#»3o 2©itg*^*-rrsi;, mmmteom 
ami&^zo 1 sunset »c&!k 8fBiJi© 

U BKSP3 0 1 i&mct3lfZ3it$W 3 0 2 Qft&Jfeh 
StfSt, 0 2©«««8MK«f ; +»fcft* 

Of, ±fi3^BStt»*U<«0. 5imU±. <fcD» 
*L<ttO. 7ranULhT*feS. 5itt3 0 2 0g?ttt 

iTa&*£-rtu£ * ^ #*t<tt5~ioo 

,auk J:t)«FSU<«l 0~3 0nmi:-r3. 0 2 

0, Sfcx ffl#fcb»c< <*5. £&*lll30 2tf 

[0 0 8 7] P3«gP3 0 1 ©ifigli, -r-rx*»«©(|» 
Mioi Oifig <fc 0 < , fro, f^x^Sfitf 

fcfc U tt«M 5 0 0 tfipm* 3 0 1 ©Tffitia K> 
T?*>Lv?Ll 0 1 <E>JiS (rVX^Sfi^rtJiffi) «r^5i 
t5C fcW«5©T?, P3«g&3 0 1 cDitgli^iL^l 0 
1 <DitS«fc t» 4nmK±x #»c 8mmW±^:SV'><l k*W 
Sb«r\ *fc, R«^3 0 l*K!)tttlK, ^OiS^F 

oatB&ioj&KKian^u^-rir^T?, ra«W3oi 

Hi. ifig 6 0—1 30 nrnggOft-r-f X ^ OSSBfitcigffl 
f£l§£-U:«, P3«SP3 0 1 OttS«2 0 — 4 0mm, «f 
»C2 5 — 3 8nrn<OKHF*3i: - rSC:i:Ai^*H/ - '. 

[0088] mm&&vMimftimizmsz.-£ixir. & 

nc,<0 2«fiU:%ffl^ca^««T**r?Tfe*(/\ * 
fe. Rffi^3 0 1 t$J$«3 0 2 i:%«S*S««*>?. 

[0 0 8 9] fflS#S3 0 0<0^S> «F»cP3«gB3 0 1 
t->. 3 0 0 «)«iB*^*«k:» LiSintc < ttft 

So masmtwmwit. mm^m<ommtn^jSsmm 

[0090] it-^a 
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[0091] •v--#m*&fit?zEaiim<Dmmmic®. 
tttus&<. mft, ai, Au, A g , p t, cu. 

N K C r , Ti, Si H©£S$7-c«¥&JS<9«*;& 

si/Hicn^c!) i «J^U:«r#ty^* ff^e^fig-rnts jo 

*<r\ E&fJI<D/SS«. 1 0~3 0 0nm£-T5C 

[0 0 9 2] -r— »Jf 

[0093] ismtMfcBittnvmj&iiWcm&zti* 

<J>& < 1 1> S b*5«fctfT e«r§-*rr 

mtVTUs TcJgM (jc^Mli. In, Ag. Au, B 
U Se, Al, Ge> H, Si, C. V. W. T 
a, Zn, Ti, Ce, Tb, Sn> P b. Pdfc.fctf 

Y e>j§3?sn£4>fc< i: t> 1 SOtc^T'SS) 

[0094] mmtmm^m^m^tt^ 

j£l Sb.Tei.Mc 

-esu 

a+b+c= 1 

a = 0. 2~0. 8 5, 
b = 0. 1—0. 6, 
c = 0 — 0. 25 

c =0. 0 1 —0. 2 5 

t-*5. s b#*s*^>%-r^si:. *s&{fc3a«aH-# 
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[0095] mmitsmmmm*.. -mcW2&z-*im 
[0096] &m&mm#Tii&Bmttimm*izrc 

-ax#7 h^e.ies»ffirt73(Ri»c^ffigibv cos* 
Bgw^tifteptii) «w*snftDs sfis-^-f^saJ^ 

)V7J V—Xh^r> a -biVy^V— X*^CS^> C/ 
[0 0 9 7] C<D<fc3»c, SSii«r»< bfe^&tcii. 

re h*ff omened mmm<o&#-<D& 

U /<— hT*»±*< lseg/ctt«TfT5<D - T?a5 
S«rt>offig®»c. SfSaS, «SI^.«1 Om/sHSU-Xh 
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[0098] xmwvtt. ±j&istc&oic§s,mm*WM 

«>, i2§Ui©»2«. »SL<«2~50nnk 
L< «4~2 OnmfTS. 
[0 0 9 9] ffig{k^©l2SS*ffl^ ,, 5#&. 

Ll\, COt*— *JHtt. fEgUi4*SglS«#fl3 1*5 
#Jil{£> Si, Ge, Zn„ AK &±MrcM^tP 

mim* 1,^0 <t&to£isr&. m<tva. mm. mc 

<ommi 0~5 0 0raT?$5Cf:6^SU\ 

[0 10 0] IBS • s^)t<ojtsa^*ffi 

■>(mmfrc>msiztiz'piz<tt>im£.. zns-si 
[oioi] w%m*mmm?z>t. &mmm\cmm 

[0 10 2] fc*5. E@Ul<Dia0a£SII&l5<fctfaas?5 
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[0 10 3] *^Wi±, i?£l?flMi«#lct>aJBT?2 

5„ *<oi§£\ KSt*tf-r-*«fcfcs. ^a^osi* 

[0104] ^^wicfct^Tit^e^e^^Jiatiitic 
< as©"?, it sj«^e<oaa»«»* l < « i 

[0 10 5] 1tf8#8jl%1g&fi*i*:ifr&k:t±, 1ff8« 
W^iio. i %£U:-?;6S<:i:tf#*L<A> 

[0 10 6] 2 »— 2 0 
Efii-S^tiS#2«:aLTSSS*2n5©T, S«:2 

Bijb^»SL^. S^W»c«. *U*-# 
ffllr^ltfJ:lr\ fe^L, Mittf 4 5 0nmetfEWT<0J@iK 

nmm • s^©esiR*^»< ^®^ic»± 
[0107] »»2©}gtt^«fct;^«t±#»i:ffi««n* 

jimtlh, »*b<«3 0/tm~3nn«S> itgtt5 0~ 
3 6 OirmgJTC&'So 

[0 10 8] H3lca%"r9— #S«:2 0«. S*2 i:l^ 
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[0 1 0 9] fc*3. JW±Tt±, 7<f **JI*HM.. &g 

5. 
[0 110] 

[oi i i ] mm&W*%Hkhnj:LrcB-z 1 . 2nrn> fi 

Si 2 Onm©#-7X7 ? -i'X^3b^ftSS^2<0— /3<DBS 
tC, 4lOlMlTL-l~TL-4t4lOf-?i 20 
D L - 1 ~D L - 4 t«3!St)g*Lfe. 

[0112] ^wjiti, wm^m:m^%*5mm* 
xvux^jb^w^nv @i 3ic^^«**-rs 

t<0-Cfe«o P3«SP3 0 1 <Dfig«\ TL-1 J&dclcfl! 
t->fcfe<0Tti2 3mm, T L-2JB^^Tz'L<OTl±2 
8mm, T L-3JgJ5KlC/B(^fcfcOT*fei3 3mm, TL-4 

2 ti, H<E>Eflg^©fc:*5<^Tfciag lniiu 1?2 OmmT* 

;l/*6 0rpmTlHie5-ii-^*^9l^^®ftS®fli C*:B 
*4 V^ft^XHttS<0 S D 3 1 8 ) £3fcSf*Ul 3 0 2 <D 
fl-SElCflM&U HKE»3 0 0 0 rpmT 5#ffl 

[oi i 3] cvzvtcisTmfitLtz&mwmic^ 

tctcz, ^•ftL<omimicts^x*>¥i$mztti 3. 
6/im-pfet), mxmz tm>mt t<om (M-mw 40 
i±2 /imwrtkuRSort^c. jpsoai^ti, 12 

(x^X**4>fre>¥&2 0~5 8nm<D 
mm <D&JSfolc*3^T Snnfflmr-ft-DfCo 2flOrt 
JilittiStfHi 2t^-TJ;^»i:Pga«i:*oT^»}, # 
SWil©^ttiQSP6 0 0 ttfifcoTl^fcfrolfco 
flWHtfOglUi, iS2 I 5 fink *gl. 5mmT*ofco 

[0114] ^-^^tc^snssss® 4 <Dlfij£ (1? 

it) «, 

S b22. 1 T ess. 0 C e2i. 9 

tLtco mmm4(omzii. T-$K*Mmim^mt> so 



<&M2 0 0 2-6 3 7 3 6 
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ifi^fcOfre.JlIl;:, 5nm, 5nm, 7nittfe<tt/l 3nmfcL 
fee IBSJ«4av^bav^^-y^lc«J;oT^U 

[0 115] S-r-^JUcSSnsmi ^SfWf 3 1 *5 

<t tf m 2 3 2oi?ii, Gflm4>suR*&fiiR 

5 — 2 7 lnm<9®iBl*I-eiKgL;fco <Ift5©R»*JBtt 
■fnfeZnS (8 0^%) - S iOa (2 0tW) 

[0 116] — 75r. WtBfig}gfc:*tHB«5iK, «B0. 7 

6 /tnk 852 1 8 3raKDy;W-^iS»tfcP« i. 2 m 
m, itgl 2 Omm«#y*— Ht^ X^fr 

■9"- 2 0 *mm bfco C OtN- #gf* 2 0 <0 ^/l/ 
— 7"^StCv iPS 1 0 Onm«A uI*XA'? *fc<fc 0 

(B#fl3&t8W>Blue-N) tSJ^SBEftSMif 

m (.±a*-<>*i£mT.mim<DSD3 1 8) tcs^ 

m (feUI3-*r£3ltS%) lHliaS3 5 0 0rpnfC5 

SiJ^Lfci:C5, 7-f;l/*JB<D*Fi9£St*l 1 MiK ff 
?M«2 ^mWrt»i:lR*t3Tt">/c:o 
[0 117] 7^WIF LOKlR^ti, »S6 6 Onm 
»C}5l->T9 5%, KS7 8 OnmlC^t->T8%7?a5o/5:. 

[0 1 18] S(*2«^-t?fflJl{t<0S±ffi (fi± 

iOf-^iDL-4aiD ^t-tSB!{kS«Jii (B 
*{bliittS!ODVD-003) *«TFbfc«, tJ— #g#2 0 
«r#€^»i*^ajL Lft«t&««. 5 0 0 0 rp 

m-p2S#llfllHK££-e;fc. *I/>T% S«:2«:abT^® 

fco iintcfctJ, »^2^tyffiJl*i:^-#S^2 0 
«r#ty«Ugf*t Jb<. 3 5 /x mcDigmiJg 
bTftSO^^n, 0 3»c^-TMjS©)tES^>fX^-9- 

[0 119] tf-yh- 3Vh7X h 
6 6 0riik /<;l/Xg5 0ns<D£gifflx-^)t*S{*2«r 

<Dity£v*7vy<»*mi'^'X<offia&\t. o. 52-?? 
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[0 12 0] C/N (carrier to noise ratio) 

U cn=S:B^Lf£:fc€^C/N«rS!l^L«:. &*5, E 
g^/l/Xti-raL— r-f-#5 0%i:L*:. ffigfe^lfS 
£»cti\ iftg6 6 Onm^x-^^ffl^fc IBS iO 

[0121] t£v H?-U-h 
±C*>r>Hi:i -7«H (V-^12T~8T) <07 

-U-h (BER) «£Ufc 0 COWeo«NII. . £y 
[0 12 2]ttgMi- 20 

(H]fa&2 5 0 Orpin, |artEl$Ba4S>fHi: bfc«*»«^ffli 
0!l 1 tmmc LT> SW»T L - 1 ~T L - 4 «r?&3iL 
fc. cn5©i8»/B»co«,vt3S880d 1 fcHfltlcLTJM 
We«fft>fc«»» Tl^JPSttl 4. 7/inv 

a s. zmiktt*!), *atw i fett^ 
[Qi2 3] m&m2 

XKV3-h^*Hl«2 5 0(>rpn. EflB*IB3# 30 

rat Lfc«^asew«9i &Miici/r« mmrnrh- 1 

-TL-4WU. fOlBJIL «jfflBA4WSJP£ 
»±2 0/inu £S##t±2 /imWrttelRSoTVfc. 
[0 12 4] ^ggjg 
SSWB8E{tS!«ffiJ: LTWSflBmtB© SSP50U 
1 o%ffll>\ Xtrvn— h^^rfHlfeaeooOrpm, 
@6^4«>KtLfca*H±*saMi £l^«6JcLT, 38 
9!]iTL-l~TL-4«B*Lfc. #>§fDl 
^<D S F^/P2«2 8<tm, IP*»*«i2 iimyLPVcl&ti-o 

[0 12 5] 

fc^Ji!S®«<**SjS-r-5ISk:, aHMOJBrftlcbEIH 
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w x * #88 ic*t £ n 

[0ffi<D®¥*lliW] 

[0 1 ] *mi<omnm&<om0ifflz*&t8iftBffim 

[03] *^O3^$8«*O«l«0>I*^-ra5»»nB0 

[04] *5EMO«1IHR«*Wc»bE»*fcl*ll**ff 
5 fc*©}ttr f * 7 y y<D^09^-r0T*S. 
[0 5] *5MOJWII««WWc»bOB*fcl*il4*e 

[06] s^Jio^xs*ittw-rswfffi0-e*s. 

[07] aWB©JBJ«3je*»iWf SBfffi0t?iS5*. 
[0 8] SM(D)e(II»RllBr«llBTU. 

[09] awsojg/axe^siwrsBfaBH-efes. 
[010] imimo&&Tmz:mm-?2>tmmvtb2>o 
[011] «iji<wg«iiB*i«frawwp**. 

[012] 38W*fc«fctfx-*«*«ttfcSfl"OrtJS» 

[013] 2jBB<Dawso««is*siiwr5»fii0 

[014] (A) ~ (D) UM#^tti&fl«ji?*-ff 
ffi07?a&s o 
(W9^KiW] 

DL, DL-K DL-2, DL-3. DL-4 =f— 
TL, TL-1, TL-2, TL-3. TL-4, TL 

-5 mwm 
fl i4fc*m 

SL +>— #JI 

2 m- 

2 0 

31 jgismttii 

32 mzwmwm 

4 fBSUB 

1 0 1 tp£riL 
200 Erte-r— ^ 

2 0 1 S?g 

300 mm^-m 

3 o i ra^s? 

30 2 

3 0 3 OSB 

4 00 VX;l> 

5 0 0 WfiftL 

6 0 0 JgtSGSB 
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[08] 



301 




2 

200 



301 



^ 1 




'-2 



TL-1 

J ^CL 



1 1] 




[01 3] 



[01 2] 





TL-1 



200 



(51) Int. CI. 7 

G 1 1 B 7/005 
7/135 
7/26 
11/105 



5 3 1 
5 0 1 
5 2 6 
5 4 6 



F I 

G 1 1 B 7/005 
7/135 
7/26 
11/105 



Z 

z 

5 3 1 
50 1 D 
5 2 6 H 
5 4 6 F 



mMS**EB*e-TB13Sl^ 



F 5D029 JB06 

5D075 C001 S03 FF11 FH02 GG01 
GG16 

50090 AA01 BB12 EE12 LL03 
50119 AA13 AA40 BA01 BB01 BB04 

BB05 BB13 CA15 JA70 
50121 AA11 €£22 EE28 <5G02 
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